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SEQUENCE LISTING 



<110> Pompejus, Markus 

Kroger, Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN GENETIC STABILITY, GENE EXPRESSION, 

AND PROTEIN SECRET ION AND FOLDING 
<130> BGI-127CP 
<140> 
<141> 
<160> 616 



<210> 1 

<211> 2250 

<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

^ <221> CDS 

%=J <222> (101) . . (2227) 

J3 <223> RXA01278 
ffs 

Q <400> 1 

r|J ttatccgtag gtgacaaact ttttaatact tgggtatctg tcatggatac cccggtaata 60 

j7§ aataagtgaa ttaccgtaac caacaagttg gggtaccact gtg gca caa gaa gtg 115 
^ Val Ala Gin Glu Val 

^ 15 

W ctt aag gat eta aac aag gtc cgc aac ate ggc ate atg gcg cac ate 163 
CP Leu Lys Asp Leu Asn Lys Val Arg Asn lie Gly lie Met Ala His lie 
fU 10 15 20 

"UJ 

p gat get ggt aag ace acg ace acc gaa cgc ate etc ttc tac ace ggc 211 

Si Asp Ala Gly Lys Thr Thr Thr Thr Glu Arg lie Leu Phe Tyr Thr Gly 

^ 25 30 35 



ate aac cgt aag gtc ggt gag acc cac gac ggt ggc gca acc acc gac 
lie Asn Arg Lys Val Gly Glu Thr His Asp Gly Gly Ala Thr Thr Asp 
40 45 50 



259 



tgg atg gag cag gag aag gaa cgc ggc ate acc att acc tec gec gcg 
Trp Met Glu Gin Glu Lys Glu Arg Gly lie Thr lie Thr Ser Ala Ala 
55 60 65 



307 



gtt acc tgt ttc tgg gat aac aac cag gtc aac ate att gac acc cct 355 
Val Thr Cys Phe Trp Asp Asn Asn Gin Val Asn lie lie Asp Thr Pro 
70 75 80 85 



ggc cac gtt gac ttc acc gtt gag gtt gag cgt tec etc cgc gtg ctt 
Gly His Val Asp Phe Thr Val Glu Val Glu Arg Ser Leu Arg Val Leu 
90 95 100 



403 



gac ggc gca gtt get gtg ttc gac ggc aag gaa ggc gtt gag cca cag 
Asp Gly Ala Val Ala Val Phe Asp Gly Lys Glu Gly Val Glu Pro Gin 
105 110 115 



451 



tct gag cag gtt tgg cgt cag get acc aag tac gac gtt cca cgt ate 



499 
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Ser Glu Gin Val Trp Arg Gin Ala Thr Lys Tyr Asp Val Pro Arg lie 
120 125 130 

tgc ttc gtg aac aag atg gac aag etc ggt get gac ttc tac ttc acc 
Cys Phe Val Asn Lys Met Asp Lys Leu Gly Ala Asp Phe Tyr Phe Thr 
135 140 145 

gtt ggc acc ate gag gac cgc ctg ggt gca aag cca ttg gtt atg cag 
Val Gly Thr lie Glu Asp Arg Leu Gly Ala Lys Pro Leu Val Met Gin 
150 155 160 165 

etc cca ate ggt get gag gac aac ttc gac ggc gtc ate gac ctt ctt 
Leu Pro lie Gly Ala Glu Asp Asn Phe Asp Gly Val lie Asp Leu Leu 
170 175 180 

gaa atg aag gca ctg acc tgg cgt gga gtt acc cca att ggt acc gaa 
Glu Met Lys Ala Leu Thr Trp Arg Gly Val Thr Pro lie Gly Thr Glu 
185 190 195 

get acc gtt gag gag ate cca gca gag etc gca gac cgc gca get gag 
Ala Thr Val Glu Glu lie Pro Ala Glu Leu Ala Asp Arg Ala Ala Glu 
200 205 210 

tac cgt gag aag ctt etc gag acc gtt gca gag tec gac gaa gag etc 
Tyr Arg Glu Lys Leu Leu Glu Thr Val Ala Glu Ser Asp Glu Glu Leu 
215 220 225 

atg gag aag tac ttc ggt ggc gaa gag etc age ate get gag ate aag 
Met Glu Lys Tyr Phe Gly Gly Glu Glu Leu Ser lie Ala Glu lie Lys 
230 235 240 245 

gca get ate cgt aag atg gtt gtt aac tct gag ate tac cct gtt tac 
Ala Ala lie Arg Lys Met Val Val Asn Ser Glu lie Tyr Pro Val Tyr 
250 255 260 

tgt ggc acc gee tac aag aac aag ggc ate cag cca ctg etc gac gca 
Cys Gly Thr Ala Tyr Lys Asn Lys Gly lie Gin Pro Leu Leu Asp Ala 
265 270 275 

gtc gtt gac ttc ctg cct tec cca ctg gat etc ggc gag acc aag ggc 
Val Val Asp Phe Leu Pro Ser Pro Leu Asp Leu Gly Glu Thr Lys Gly 
280 285 290 

act gac gtt aag gat cct gag aag gtt ctg acc cgt aag cct tec gac 
Thr Asp Val Lys Asp Pro Glu Lys Val Leu Thr Arg Lys Pro Ser Asp 
295 300 305 

gaa gag cca ctg tct gca ctt gca ttc aag att gca get cac cca ttc 
Glu Glu Pro Leu Ser Ala Leu Ala Phe Lys lie Ala Ala His Pro Phe 
310 315 320 325 

ttc ggt aag ctg acc ttc gtt cgt ctg tac tec ggc aag gtt gag cca 
Phe Gly Lys Leu Thr Phe Val Arg Leu Tyr Ser Gly Lys Val Glu Pro 
330 335 340 

ggc gag cag gtt ctt aac tec acc aag aac aag aag gaa cgc att ggt 
Gly Glu Gin Val Leu Asn Ser Thr Lys Asn Lys Lys Glu Arg He Gly 
345 350 355 



aag ctg ttc cag atg cac gee aac aag gaa aac cct gtt gag gtt gca 
Lys Leu Phe Gin Met His Ala Asn Lys Glu Asn Pro Val Glu Val Ala 
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360 365 370 

cac get ggt aac ate tac gcg ttc ate ggc ctg aag gac ace acc ace 
His Ala Gly Asn He Tyr Ala Phe He Gly Leu Lys Asp Thr Thr Thr 
375 380 385 

ggt gac acc etc tgt gac gca aac get cca ate att ctt gag tec atg 
Gly Asp Thr Leu Cys Asp Ala Asn Ala Pro He He Leu Glu Ser Met 
390 395 400 405 

gac ttc ccg gat cca gtt ate cag gtt get att gag cct aag acc aag 
Asp Phe Pro Asp Pro Val He Gin Val Ala He Glu Pro Lys Thr Lys 
410 415 420 

tct gac cag gag aag etc ggc gta get ate cag aag ctt get gaa gaa 
Ser Asp Gin Glu Lys Leu Gly Val Ala He Gin Lys Leu Ala Glu Glu 
425 430 435 

gac cca acc ttc acc gtt cac ttg gac gat gag tec ggc cag acc gtc 
Asp Pro Thr Phe Thr Val His Leu Asp Asp Glu Ser Gly Gin Thr Val 
440 445 450 

att ggc ggc atg ggc gag ctg cac etc gat gtt ctt gtt gac cgc atg 
He Gly Gly Met Gly Glu Leu His Leu Asp Val Leu Val Asp Arg Met 
455 460 465 

aag cgc gag ttc aag gtt gag gca aac ate ggt gac cca cag gtt get 
Lys Arg Glu Phe Lys Val Glu Ala Asn He Gly Asp Pro Gin Val Ala 
470 475 480 485 

tac cgt gag acc ate cgt aag cct gtt gag tec etc age tac acc cac 
Tyr Arg Glu Thr He Arg Lys Pro Val Glu Ser Leu Ser Tyr Thr His 
490 495 500 

aag aag cag act ggt ggt tec ggt cag ttc get aag gtc ate ate acc 
Lys Lys Gin Thr Gly Gly Ser Gly Gin Phe Ala Lys Val He He Thr 
505 510 515 

att gag cct tac gca cct gag gca gac gag ctt gaa gag ggc gag tec 
He Glu Pro Tyr Ala Pro Glu Ala Asp Glu Leu Glu Glu Gly Glu Ser 
520 525 530 

gca ate tac aag ttc gag aac get gtc acc ggt ggt cgt gtt cca cgt 
Ala He Tyr Lys Phe Glu Asn Ala Val Thr Gly Gly Arg Val Pro Arg 
535 540 545 

gaa tac ate cca tec gtt gac get ggt ate cag gac gca atg cag tac 
Glu Tyr He Pro Ser Val Asp Ala Gly He Gin Asp Ala Met Gin Tyr 
550 555 560 565 

ggc ttc ctg get ggc tac cca ctg gtt aac gtc aag gca acc ctt gaa 
Gly Phe Leu Ala Gly Tyr Pro Leu Val Asn Val Lys Ala Thr Leu Glu 
570 575 580 

gat ggc get tac cac gac gtt gac tec tct gaa atg gee ttc aag etc 
Asp Gly Ala Tyr His Asp Val Asp Ser Ser Glu Met Ala Phe Lys Leu 
585 590 595 



gee ggt tec cag gcg ttc aag gaa get gtt gca aag gca aag cca gtc 
Ala Gly Ser Gin Ala Phe Lys Glu Ala Val Ala Lys Ala Lys Pro Val 
600 605 610 
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etc etc gag cca ate atg tec gtt gaa ate ace act cct gag gag tac 
Leu Leu Glu Pro lie Met Ser Val Glu lie Thr Thr Pro Glu Glu Tyr 
615 620 625 

atg ggt gaa gtc ate ggt gac gtg aac tec cgc cgt ggc cag ate get 
Met Gly Glu Val He Gly Asp Val Asn Ser Arg Arg Gly Gin He Ala 
630 635 640 645 

tec atg gat gac cgt gca ggc gee aag ctg gtt aag get aag gtt cca 
Ser Met Asp Asp Arg Ala Gly Ala Lys Leu Val Lys Ala Lys Val Pro 
650 655 660 

ctg tct cag atg ttc ggt tac gtc ggt gac ctt cgc tct aag ace cag 
Leu Ser Gin Met Phe Gly Tyr Val Gly Asp Leu Arg Ser Lys Thr Gin 
665 670 675 

ggt cgt gca aac tac tec atg gtc ttc gat tec tac get gag gtc cca 
Gly Arg Ala Asn Tyr Ser Met Val Phe Asp Ser Tyr Ala Glu Val Pro 
680 685 690 

gee aac gtt gca gca gat gtt att get gag cgc aac ggc ace get tec 
Ala Asn Val Ala Ala Asp Val He Ala Glu Arg Asn Gly Thr Ala Ser 
695 700 705 

taaagatcgt ttagatccga agg 



<210> 2 
<211> 709 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Val Ala Gin Glu Val Leu Lys Asp Leu Asn Lys Val Arg Asn He Gly 
1 5 10 15 

He Met Ala His He Asp Ala Gly Lys Thr Thr Thr Thr Glu Arg He 
20 25 30 

Leu Phe Tyr Thr Gly He Asn Arg Lys Val Gly Glu Thr His Asp Gly 
35 40 45 

Gly Ala Thr Thr Asp Trp Met Glu Gin Glu Lys Glu Arg Gly He Thr 
50 55 60 

lie Thr Ser Ala Ala Val Thr Cys Phe Trp Asp Asn Asn Gin Val Asn 
65 70 75 80 

He He Asp Thr Pro Gly His Val Asp Phe Thr Val Glu Val Glu Arg 
85 90 95 

Ser Leu Arg Val Leu Asp Gly Ala Val Ala Val Phe Asp Gly Lys Glu 
100 105 110 

Gly Val Glu Pro Gin Ser Glu Gin Val Trp Arg Gin Ala Thr Lys Tyr 
115 120 125 

Asp Val Pro Arg He Cys Phe Val Asn Lys Met Asp Lys Leu Gly Ala 
130 135 140 
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Asp Phe Tyr Phe Thr Val Gly Thr lie Glu Asp Arg Leu Gly Ala Lys 
145 150 155 160 

Pro Leu Val Met Gin Leu Pro lie Gly Ala Glu Asp Asn Phe Asp Gly 
165 170 175 

Val lie Asp Leu Leu Glu Met Lys Ala Leu Thr Trp Arg Gly Val Thr 
180 185 190 

Pro lie Gly Thr Glu Ala Thr Val Glu Glu lie Pro Ala Glu Leu Ala 
195 200 205 

Asp Arg Ala Ala Glu Tyr Arg Glu Lys Leu Leu Glu Thr Val Ala Glu 
210 215 220 

Ser Asp Glu Glu Leu Met Glu Lys Tyr Phe Gly Gly Glu Glu Leu Ser 
225 230 235 240 

lie Ala Glu lie Lys Ala Ala lie Arg Lys Met Val Val Asn Ser Glu 
245 250 255 

lie Tyr Pro Val Tyr Cys Gly Thr Ala Tyr Lys Asn Lys Gly lie Gin 
260 265 270 

Pro Leu Leu Asp Ala Val Val Asp Phe Leu Pro Ser Pro Leu Asp Leu 
275 280 285 

Gly Glu Thr Lys Gly Thr Asp Val Lys Asp Pro Glu Lys Val Leu Thr 
290 295 300 

Arg Lys Pro Ser Asp Glu Glu Pro Leu Ser Ala Leu Ala Phe Lys lie 
305 310 315 320 

Ala Ala His Pro Phe Phe Gly Lys Leu Thr Phe Val Arg Leu Tyr Ser 
325 330 335 

Gly Lys Val Glu Pro Gly Glu Gin Val Leu Asn Ser Thr Lys Asn Lys 
340 345 350 

Lys Glu Arg lie Gly Lys Leu Phe Gin Met His Ala Asn Lys Glu Asn 
355 360 365 

Pro Val Glu Val Ala His Ala Gly Asn lie Tyr Ala Phe lie Gly Leu 
370 375 380 

Lys Asp Thr Thr Thr Gly Asp Thr Leu Cys Asp Ala Asn Ala Pro lie 
385 390 395 400 

lie Leu Glu Ser Met Asp Phe Pro Asp Pro Val lie Gin Val Ala lie 
405 410 415 

Glu Pro Lys Thr Lys Ser Asp Gin Glu Lys Leu Gly Val Ala lie Gin 
420 425 430 

Lys Leu Ala Glu Glu Asp Pro Thr Phe Thr Val His Leu Asp Asp Glu 
435 440 445 

Ser Gly Gin Thr Val lie Gly Gly Met Gly Glu Leu His Leu Asp Val 
450 455 460 



Leu Val Asp Arg Met Lys Arg Glu Phe Lys Val Glu Ala Asn lie Gly 
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465 470 475 480 

Asp Pro Gin Val Ala Tyr Arg Glu Thr lie Arg Lys Pro Val Glu Ser 
485 490 495 

Leu Ser Tyr Thr His Lys Lys Gin Thr Gly Gly Ser Gly Gin Phe Ala 
500 505 510 

Lys Val lie lie Thr lie Glu Pro Tyr Ala Pro Glu Ala Asp Glu Leu 
515 520 525 

Glu Glu Gly Glu Ser Ala lie Tyr Lys Phe Glu Asn Ala Val Thr Gly 
530 535 540 

Gly Arg Val Pro Arg Glu Tyr lie Pro Ser Val Asp Ala Gly lie Gin 
545 550 555 560 

Asp Ala Met Gin Tyr Gly Phe Leu Ala Gly Tyr Pro Leu Val Asn Val 
565 570 575 

Lys Ala Thr Leu Glu Asp Gly Ala Tyr His Asp Val Asp Ser Ser Glu 
580 585 590 

Met Ala Phe Lys Leu Ala Gly Ser Gin Ala Phe Lys Glu Ala Val Ala 
595 600 605 

Lys Ala Lys Pro Val Leu Leu Glu Pro lie Met Ser Val Glu lie Thr 
610 615 620 

Thr Pro Glu Glu Tyr Met Gly Glu Val lie Gly Asp Val Asn Ser Arg 
625 630 635 640 

Arg Gly Gin lie Ala Ser Met Asp Asp Arg Ala Gly Ala Lys Leu Val 
645 650 655 

Lys Ala Lys Val Pro Leu Ser Gin Met Phe Gly Tyr Val Gly Asp Leu 
660 665 670 

Arg Ser Lys Thr Gin Gly Arg Ala Asn Tyr Ser Met Val Phe Asp Ser 
675 680 685 

Tyr Ala Glu Val Pro Ala Asn Val Ala Ala Asp Val lie Ala Glu Arg 
690 695 700 



Asn Gly Thr Ala Ser 
705 



<210> 3 
<211> 948 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA01913 

<400> 3 

acctgtacga tcacttttta gacgggcggg tagggctact gtgccctaac ctaagcttgt 60 
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aaagcattaa ttatccatac ataaggagga tcgccccgta atg gcg aac tac acc 115 

Met Ala Asn Tyr Thr 

1 5 

get gcg gat gtt aag aag etc cgc gaa etc acc ggt tec ggc atg etc 163 

Ala Ala Asp Val Lys Lys Leu Arg Glu Leu Thr Gly Ser Gly Met Leu 

10 15 20 

gat tgc aag aag get ctg gag gag tec get ggc gac ttc gac aag get 211 

Asp Cys Lys Lys Ala Leu Glu Glu Ser Ala Gly Asp Phe Asp Lys Ala 

25 30 35 

gtt gag ate ctg cgc gtc aag ggc gca aag gac gtc gga aag cgt gca 259 

Val Glu lie Leu Arg Val Lys Gly Ala Lys Asp Val Gly Lys Arg Ala 

40 45 50 

gag cgt aac get acc gaa ggt etc gtt gca gtt tct ggc aac acc atg 307 

Glu Arg Asn Ala Thr Glu Gly Leu Val Ala Val Ser Gly Asn Thr Met 

55 60 65 

gtc gag gtc aac tct gag acc gac ttc gtt gca aag aac tct gac ttc 355 

Val Glu Val Asn Ser Glu Thr Asp Phe Val Ala Lys Asn Ser Asp Phe 

g 70 75 80 85 

ffs aag gaa ttc get gca aag gtt gca gac gca gca gca get gca aag get 403 

Lys Glu Phe Ala Ala Lys Val Ala Asp Ala Ala Ala Ala Ala Lys Ala 

y 90 95 100 

aac tec cag gaa gag etc gca gca gtt gac gtg gac gga cag acc gca 451 

UJ Asn Ser Gin Glu Glu Leu Ala Ala Val Asp Val Asp Gly Gin Thr Ala 

Up 105 110 115 

Q gac gca get ctg cag gag ttc tec gca aag ate ggc gag aag ctt gag 499 

S Asp Ala Ala Leu Gin Glu Phe Ser Ala Lys lie Gly Glu Lys Leu Glu 

~\ 120 125 130 

'jj ctt cgt cgc gca gta acc etc gag ggc gac aag acc get gtt tac etc 547 

y Leu Arg Arg Ala Val Thr Leu Glu Gly Asp Lys Thr Ala Val Tyr Leu 

Q 135 140 145 

cac cag cgt tec get gac ctg cca cca gca gtt ggc gtt ttg gtt get 595 

His Gin Arg Ser Ala Asp Leu Pro Pro Ala Val Gly Val Leu Val Ala 

150 155 160 165 

ttc acc ggt gaa ggt gaa gca get gag gca get gca cgt cag get gca 643 

Phe Thr Gly Glu Gly Glu Ala Ala Glu Ala Ala Ala Arg Gin Ala Ala 

170 175 180 

atg cag att get get ctg aag get tct tac etc acc cgt gag gac gtt 691 

Met Gin lie Ala Ala Leu Lys Ala Ser Tyr Leu Thr Arg Glu Asp Val 

185 190 195 

cct gca gag ate ate gag aag gag cgc tec ate get gag cag ate act 739 

Pro Ala Glu lie lie Glu Lys Glu Arg Ser lie Ala Glu Gin lie Thr 

200 205 210 

cgc gaa gag ggc aag cca gag cag get ate cct aag ate gtt gag ggt 787 

Arg Glu Glu Gly Lys Pro Glu Gin Ala lie Pro Lys lie Val Glu Gly 

215 220 225 



cgt ttg aat ggc ttc tac aag gag aac gta ctt ctt gag cag tec teg 835 
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Arg Leu Asn Gly Phe Tyr Lys Glu Asn Val Leu Leu Glu Gin Ser Ser 

230 235 240 245 

gta get gac age aag aag acc gtt aag get ctt ctg gac gag get ggc 883 

Val Ala Asp Ser Lys Lys Thr Val Lys Ala Leu Leu Asp Glu Ala Gly 

250 255 260 

gtt acc gtc acc tec ttc get cgc ttc gag gtc ggc cag get 925 

Val Thr Val Thr Ser Phe Ala Arg Phe Glu Val Gly Gin Ala 

265 270 275 

taaggecact tgaaggttgt ggg 948 



<210> 4 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Ala Asn Tyr Thr Ala Ala Asp Val Lys Lys Leu Arg Glu Leu Thr 
15 10 15 

Gly Ser Gly Met Leu Asp Cys Lys Lys Ala Leu Glu Glu Ser Ala Gly 
20 25 30 

Asp Phe Asp Lys Ala Val Glu lie Leu Arg Val Lys Gly Ala Lys Asp 
35 40 45 

Val Gly Lys Arg Ala Glu Arg Asn Ala Thr Glu Gly Leu Val Ala Val 
50 55 60 

Ser Gly Asn Thr Met Val Glu Val Asn Ser Glu Thr Asp Phe Val Ala 
65 70 75 80 

Lys Asn Ser Asp Phe Lys Glu Phe Ala Ala Lys Val Ala Asp Ala Ala 
85 90 95 

Ala Ala Ala Lys Ala Asn Ser Gin Glu Glu Leu Ala Ala Val Asp Val 
100 105 110 

Asp Gly Gin Thr Ala Asp Ala Ala Leu Gin Glu Phe Ser Ala Lys lie 
115 120 125 

Gly Glu Lys Leu Glu Leu Arg Arg Ala Val Thr Leu Glu Gly Asp Lys 
130 135 140 

Thr Ala Val Tyr Leu His Gin Arg Ser Ala Asp Leu Pro Pro Ala Val 
145 150 155 160 

Gly Val Leu Val Ala Phe Thr Gly Glu Gly Glu Ala Ala Glu Ala Ala 
165 170 175 

Ala Arg Gin Ala Ala Met Gin lie Ala Ala Leu Lys Ala Ser Tyr Leu 
180 185 190 

Thr Arg Glu Asp Val Pro Ala Glu lie lie Glu Lys Glu Arg Ser lie 
195 200 205 



Ala Glu Gin lie Thr Arg Glu Glu Gly Lys Pro Glu Gin Ala lie Pro 
210 215 220 
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Lys lie Val Glu Gly Arg Leu Asn Gly Phe Tyr Lys Glu Asn Val Leu 
225 230 235 240 

Leu Glu Gin Ser Ser Val Ala Asp Ser Lys Lys Thr Val Lys Ala Leu 
245 250 255 

Leu Asp Glu Ala Gly Val Thr Val Thr Ser Phe Ala Arg Phe Glu Val 
260 265 270 

Gly Gin Ala 
275 



<210> 5 
<211> 1965 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1942) 
q <223> RXN01559 

^ <400> 5 

gtctggttga ttggaattga aggagacttt cttggctcgg caaaaaaaga gtgccgctag 60 

^ cgcctgggaa cgatggccaa aacgcgcaat agcgttgttt gtg etc ate gtc gtt 115 
^ Val Leu lie Val Val 

Lu 15 

e ggt gtt tat gcg ttg gtg ctg ttg aca ggc gat cgt tct gec aca cca 163 
O Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp Arg Ser Ala Thr Pro 
rp 10 15 20 

If:- aaa ttg ggt att 9 at ctg caa ggc gga acc cga gtg acc etc gtg ccg 211 
jjf Lys Leu Gly lie Asp Leu Gin Gly Gly Thr Arg Val Thr Leu Val Pro 
^ 25 30 35 

cag ggg cag gat cca act cag gac cag ctg aat cag gca cgc acc att 259 
Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu Asn Gin Ala Arg Thr lie 
40 45 50 

ctg gaa aac cgt gtg aac ggc atg ggc gtt tea ggt gca age gtg gtc 307 
Leu Glu Asn Arg Val Asn Gly Met Gly Val Ser Gly Ala Ser Val Val 
55 60 65 

get gac ggt aac acg ctg gtg ate act gtt ccc ggg gaa aat acc gca 355 
Ala Asp Gly Asn Thr Leu Val lie Thr Val Pro Gly Glu Asn Thr Ala 
70 75 80 85 

cag gcg caa tec eta gga cag acc tec cag ctg ctg ttc cgt ccc gtt 403 
Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin Leu Leu Phe Arg Pro Val 
90 95 100 

ggt cag gca gga atg ccc gat atg acc acg ttg atg cca gag ctg gaa 451 
Gly Gin Ala Gly Met Pro Asp Met Thr Thr Leu Met Pro Glu Leu Glu 
105 110 115 



gag atg gee aac agg tgg gtt gaa tac ggc gtc. ate acc gaa gag cag 499 
Glu Met Ala Asn Arg Trp Val Glu Tyr Gly Val lie Thr Glu Glu Gin 
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120 



125 



130 



gca aat gcc tec ttg gag gaa atg aac acc get gtt gca teg ace act 
Ala Asn Ala Ser Leu Glu Glu Met Asn Thr Ala Val Ala Ser Thr Thr 
135 140 145 



547 



gcg gtg gaa ggc gaa gaa gca act gag cca gaa ccc gtc acc gtg teg 
Ala Val Glu Gly Glu Glu Ala Thr Glu Pro Glu Pro Val Thr Val Ser 
150 155 160 165 

gcg acc cct atg gat gag cca gcc aac tec att gag gca aca cag cga 
Ala Thr Pro Met Asp Glu Pro Ala Asn Ser lie Glu Ala Thr Gin Arg 
170 175 180 



595 



643 



cgc cag gaa ate acg gac atg ctg cgc acc gac cgc cag tec acc gat 

Arg Gin Glu lie Thr Asp Met Leu Arg Thr Asp Arg Gin Ser Thr Asp 
185 190 195 

ccc act gtc cag ate get gca agt tct ttg atg cag tgc acc act gat 

Pro Thr Val Gin lie Ala Ala Ser Ser Leu Met Gin Cys Thr Thr Asp 

200 205 210 

gag atg gat cct ttg gcc ggc acc gat gat cca cgc ctg cca ttg gtg 

Glu Met Asp Pro Leu Ala Gly Thr Asp Asp Pro Arg Leu Pro Leu Val 

215 220 225 

gca tgt gat cca get gta ggt ggc gtg tat gta ctt gat cct gca cct 

Ala Cys Asp Pro Ala Val Gly Gly Val Tyr Val Leu Asp Pro Ala Pro 
230 235 240 245 

ttg etc aac ggc gaa acc gat gag gaa aat ggt gcg cgc eta acc ggt 

Leu Leu Asn Gly Glu Thr Asp Glu Glu Asn Gly Ala Arg Leu Thr Gly 
250 255 260 



691 



739 



787 



835 



883 



aat gag ate gat acc aac cgt ccc ate acc ggt gga ttc aac gcc cag 
Asn Glu lie Asp Thr Asn Arg Pro lie Thr Gly Gly Phe Asn Ala Gin 
265 270 275 

tec ggc cag atg gaa ate age ttt gcc ttc aaa tec ggc gat ggg gaa 
Ser Gly Gin Met Glu lie Ser Phe Ala Phe Lys Ser Gly Asp Gly Glu 
280 285 290 

gaa ggc tct gca act tgg tec tct ctg acc age cag tac ctg cag cag 
Glu Gly Ser Ala Thr Trp Ser Ser Leu Thr Ser Gin Tyr Leu Gin Gin 
295 300 305 

cag ate gcc ate acc ctg gac tct cag gtg att tct gca ccc gtg att 
Gin lie Ala lie Thr Leu Asp Ser Gin Val He Ser Ala Pro Val He 
310 315 320 325 

cag tea gca acc cct gtg ggt tct gca aca tec ate acc ggt gac ttc 
Gin Ser Ala Thr Pro Val Gly Ser Ala Thr Ser He Thr Gly Asp Phe 
330 335 340 



931 



979 



1027 



1075 



1123 



act caa act gaa gcc caa gat ctg gcg aac aac ctg cgc tac ggt gca 
Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn Leu Arg Tyr Gly Ala 
345 350 355 



1171 



ttg ccc ctg age ttc gca ggt gaa aac ggc gag cgc ggc gga act acc 
Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu Arg Gly Gly Thr Thr 
360 365 370 



1219 
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acc acc gtt ccg cca tea eta ggc gca gca tec ttg aag gee gga ctg 1267 

Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser Leu Lys Ala Gly Leu 
375 380 385 

ate gca ggc ate gtc ggc ate gcg ctg gtc gee ate ttc gtg ttc gec 1315 

lie Ala Gly lie Val Gly lie Ala Leu Val Ala lie Phe Val Phe Ala 

390 395 400 405 

tac tac cgc gtc ttc gga ttc gtt tec ctg ttc acc ctg ttt gee gca 1363 

Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe Thr Leu Phe Ala Ala 
410 415 420 

ggc gtg ttg gtc tac ggc ctt ctg gta ctg ctg gga cgc tgg ate gga 1411 

Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu Gly Arg Trp lie Gly 
425 430 435 

tat tec eta gac ctt get ggt ate gee ggt ttg ate ate ggt ate ggt 1459 

Tyr Ser Leu Asp Leu Ala Gly lie Ala Gly Leu lie lie Gly lie Gly 
440 445 450 

acc acc gee gac tec ttc gtg gtg ttc tat gag cgc ate aag gat gag 1507 

Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu Arg lie Lys Asp Glu 
455 460 465 

ate cgt gaa gga aga tec ttt aga tct gca gta cct cgt gca tgg gaa 1555 

lie Arg Glu Gly Arg Ser Phe Arg Ser Ala Val Pro Arg Ala Trp Glu 

470 475 480 485 

age gee aag cgc acc ate gtc aca ggc aac atg gtc act ttg etc ggc 1603 

Ser Ala Lys Arg Thr lie Val Thr Gly Asn Met Val Thr Leu Leu Gly 
490 495 500 

get ate gtg att tac ttg etc gcg gtc ggc gaa gtc aag ggc ttt gee 1651 

Ala lie Val lie Tyr Leu Leu Ala Val Gly Glu Val Lys Gly Phe Ala 
505 510 515 

ttc acc ctg ggt ctg acc acc gta ttc gat etc gtt gtc acc ttc ctg 1699 

Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu Val Val Thr Phe Leu 
520 525 530 

ate acg gca cca ctg gtt ate ctg gca tea cgc aac cca ttc ttt gee 1747 

lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg Asn Pro Phe Phe Ala 
535 540 545 

aag tea teg gtc aac ggc atg gga cga gtg atg aag etc gtt gaa gaa 1795 

Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 

550 555 560 565 

cgc cgc gee aac ggt gaa ttg gat gag cct gag tac ctg aaa aag ate 1843 

Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys lie 
570 575 580 

cat gee aag aat gcg gca get gat aag get tec act gac aat tct tec 1891 

His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
585 590 595 

act gac aat tct gaa gca cct ggc acc gat acg aac caa gag gag gag 1939 

Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
600 605 610 
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aag tagccatgac tgattcccag act 1965 
Lys 



<210> 6 
<211> 614 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Val Leu He Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly Asp 
1 5 10 15 

Arg Ser Ala Thr Pro Lys Leu Gly He Asp Leu Gin Gly Gly Thr Arg 
20 25 30 

Val Thr Leu Val Pro Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu Asn 
35 40 45 

Gin Ala Arg Thr He Leu Glu Asn Arg Val Asn Gly Met Gly Val Ser 
5 ° 55 60 

Gly Ala Ser Val Val Ala Asp Gly Asn Thr Leu Val He Thr Val Pro 
65 70 75 80 

Gly Glu Asn Thr Ala Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin Leu 
85 90 95 

Leu Phe Arg Pro Val Gly Gin Ala Gly Met Pro Asp Met Thr Thr Leu 
100 105 110 

Met Pro Glu Leu Glu Glu Met Ala Asn Arg Trp Val Glu Tyr Gly Val 
115 120 125 

He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr Ala 
130 135 140 

Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro Glu 
145 150 155 160 

Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser He 
165 170 175 

Glu Ala Thr Gin Arg Arg Gin Glu He Thr Asp Met Leu Arg Thr Asp 
180 185 190 

Arg Gin Ser Thr Asp Pro Thr Val Gin He Ala Ala Ser Ser Leu Met 
19 5 200 205 

Gin Cys Thr Thr Asp Glu Met Asp Pro Leu Ala Gly Thr Asp Asp Pro 
210 215 220 

Arg Leu Pro Leu Val Ala Cys Asp Pro Ala Val Gly Gly Val Tyr Val 
225 230 235 240 

Leu Asp Pro Ala Pro Leu Leu Asn Gly Glu Thr Asp Glu Glu Asn Gly 
245 250 255 

Ala Arg Leu Thr Gly Asn Glu He Asp Thr Asn Arg Pro He Thr Gly 
260 265 270 
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Gly Phe Asn Ala Gin Ser" Gly Gin Met Glu lie Ser Phe Ala Phe Lys 
275 280 285 

Ser Gly Asp Gly Glu Glu Gly Ser Ala Thr Trp Ser Ser Leu Thr Ser 
290 295 300 

Gin Tyr Leu Gin Gin Gin lie Ala lie Thr Leu Asp Ser Gin Val lie 
305 310 315 320 

Ser Ala Pro Val lie Gin Ser Ala Thr Pro Val Gly Ser Ala Thr Ser 
325 330 335 

lie Thr Gly Asp Phe Thr Gin Thr Glu Ala Gin Asp Leu Ala Asn Asn 
340 345 350 

Leu Arg Tyr Gly Ala Leu Pro Leu Ser Phe Ala Gly Glu Asn Gly Glu 
355 360 365 

Arg Gly Gly Thr Thr Thr Thr Val Pro Pro Ser Leu Gly Ala Ala Ser 
370 375 380 

Leu Lys Ala Gly Leu lie Ala Gly lie Val Gly lie Ala Leu Val Ala 
385 390 395 400 

lie Phe Val Phe Ala Tyr Tyr Arg Val Phe Gly Phe Val Ser Leu Phe 
405 410 415 

Thr Leu Phe Ala Ala Gly Val Leu Val Tyr Gly Leu Leu Val Leu Leu 
420 425 430 

Gly Arg Trp lie Gly Tyr Ser Leu Asp Leu Ala Gly lie Ala Gly Leu 
435 440 445 

lie lie Gly lie Gly Thr Thr Ala Asp Ser Phe Val Val Phe Tyr Glu 
450 455 460 

Arg lie Lys Asp Glu lie Arg Glu Gly Arg Ser Phe Arg Ser Ala Val 
465 470 475 480 

Pro Arg Ala Trp Glu Ser Ala Lys Arg Thr lie Val Thr Gly Asn Met 
485 490 495 

Val Thr Leu Leu Gly Ala lie Val lie Tyr Leu Leu Ala Val Gly Glu 
500 505 510 

Val Lys Gly Phe Ala Phe Thr Leu Gly Leu Thr Thr Val Phe Asp Leu 
515 520 525 

Val Val Thr Phe Leu lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg 
530 535 540 

Asn Pro Phe Phe Ala Lys Ser Ser Val Asn Gly Met Gly Arg Val Met 
545 550 555 560 

Lys Leu Val Glu Glu Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu 
565 570 575 



Tyr Leu Lys Lys lie His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser 
580 585 590 
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Thr Asp Asn Ser Ser Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr 
595 600 605 

Asn Gin Glu Glu Glu Lys 
610 



<210> 7 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 


















<220> 
<221> CDS 
<222> (1) . . (651) 
<223> FRXA00935 




























<400> 7 
agt gcc 
Ser Ala 
1 


get 
Ala 


age 
Ser 


gcc 
Ala 
5 


tgg 
Trp 


gaa 
Glu 


cga 
Arg 


tgg 
Trp 


cca 
Pro 
10 


aaa 
Lys 


cgc 
Arg 


gca 
Ala 


ata 
He 


gcg 
Ala 
15 


ttg 
Leu 


48 


ttt gtg 
Phe Val 


etc 
Leu 


ate 
lie 
20 


gtc 
Val 


gtt 
Val 


ggt 
Gly 


gtt 
Val 


tat 
Tyr 
25 


gcg 
Ala 


ttg 
Leu 


gtg 
Val 


ctg 
Leu 


ttg 
Leu 
30 


aca 
Thr 


ggc 
Gly 


96 


gat cgt 
Asp Arg 


tct 
Ser 
35 


gcc 
Ala 


aca 
Thr 


cca 
Pro 


aaa 
Lys 


ttg 
Leu 
40 


ggt 
Gly 


att 
lie 


gat 
Asp 


ctg 
Leu 


caa 
Gin 
45 


ggc 
Gly 


gga 
Gly 


acc 
Thr 


144 


cga gtg 
Arg Val 
50 


acc 
Thr 


etc 
Leu 


gtg 
Val 


ccg 
Pro 


cag 
Gin 
55 


ggg 

Gly 


cag 
Gin 


gat 
Asp 


cca 
Pro 


act 
Thr 
60 


cag 
Gin 


gac 
Asp 


cag 
Gin 


ctg 
Leu 


192 


aat cag 
Asn Gin 
65 


gca 
Ala 


cgc 
Arg 


acc 
Thr 


att 
lie 
70 


ctg 
Leu 


gaa 
Glu 


aac 
Asn 


cgt 
Arg 


gtg 
Val 
75 


aac 
Asn 


ggc 
Gly 


atg 
Met 


ggc 
Gly 


gtt 
Val 
80 


240 


tea ggt 
Ser Gly 


gca 
Ala 


age 
Ser 


gtg 
Val 
85 


gtc 
Val 


get 
Ala 


gac 
Asp 


ggt 
Gly 


aac 
Asn 
90 


acg 
Thr 


ctg 
Leu 


gtg 
val 


ate 

T 1 A 

i j_ e 


act 

rp Vi t- 

i nr 
95 


gtt 
v a _i_ 


288 


ccc ggg 
Pro Gly 


gaa 
Glu 


aat 
Asn 
100 


acc 
Thr 


gca 
Ala 


cag 
Gin 


gcg 
Ala 


caa 
Gin 
105 


tec 
Ser 


eta 
Leu 


gga 
Gly 


cag 
Gin 


acc 
Thr 
110 


tec 
Ser 


cag 
Gin 


336 


ctg ctg 
Leu Leu 


ttc 
Phe 
115 


cgt 
Arg 


ccc 
Pro 


gtt 
Val 


ggt 
Gly 


cag 
Gin 
120 


gca 
Ala 


gga 
Gly 


atg 
Met 


ccc 
Pro 


gat 
Asp 
125 


atg 
Met 


acc 
Thr 


acg 
Thr 


384 


ttg atg 
Leu Met 


cca 
Pro 


gag 
Glu 


ctg 
Leu 


gaa 
Glu 


gag 
Glu 


atg 
Met 


gcc 
Ala 


aac 
Asn 


agg 
Arg 


tgg 
Trp 


gtt 
Val 


gaa 
Glu 


t ac 
Tyr 


ggc 
Gly 


432 



130 



135 



140 



gtc ate acc gaa gag cag gca aat gcc tec ttg gag gaa atg aac acc 
Val He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr 
145 150 155 160 



480 



get gtt gca teg acc act gcg gtg gaa ggc gaa gaa gca act gag cca 
Ala Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro 
165 170 175 



528 
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gaa ccc gtc acc gtg teg gcg acc cct atg gat gag cca gec aac tec 576 
Glu Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser 
180 185 190 

att gag gca aca cag cga cgc cag gaa ate acg gac atg ctg cgc acc 624 
He Glu Ala Thr Gin Arg Arg Gin Glu He Thr Asp Met Leu Arg Thr 
195 200 205 

gac cgc cag tec acc gat ccc act gtc 651 
Asp Arg Gin Ser Thr Asp Pro Thr Val 
210 215 



<210> 8 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Ser Ala Ala Ser Ala Trp Glu Arg Trp Pro Lys Arg Ala He Ala Leu 
15 10 15 

Phe Val Leu He Val Val Gly Val Tyr Ala Leu Val Leu Leu Thr Gly 
20 25 30 

Asp Arg Ser Ala Thr Pro Lys Leu Gly He Asp Leu Gin Gly Gly Thr 
35 40 45 

Arg Val Thr Leu Val Pro Gin Gly Gin Asp Pro Thr Gin Asp Gin Leu 
50 55 60 

Asn Gin Ala Arg Thr He Leu Glu Asn Arg Val Asn Gly Met Gly Val 
65 70 75 80 

Ser Gly Ala Ser Val Val Ala Asp Gly Asn Thr Leu Val He Thr Val 
85 90 95 

Pro Gly Glu Asn Thr Ala Gin Ala Gin Ser Leu Gly Gin Thr Ser Gin 
100 105 110 

Leu Leu Phe Arg Pro Val Gly Gin Ala Gly Met Pro Asp Met Thr Thr 
115 120 125 

Leu Met Pro Glu Leu Glu Glu Met Ala Asn Arg Trp Val Glu Tyr Gly 
130 135 140 

Val He Thr Glu Glu Gin Ala Asn Ala Ser Leu Glu Glu Met Asn Thr 
145 150 155 160 

Ala Val Ala Ser Thr Thr Ala Val Glu Gly Glu Glu Ala Thr Glu Pro 
165 170 175 

Glu Pro Val Thr Val Ser Ala Thr Pro Met Asp Glu Pro Ala Asn Ser 
180 185 190 

He Glu Ala Thr Gin Arg Arg Gin Glu lie Thr Asp Met Leu Arg Thr 
195 200 205 



Asp Arg Gin Ser Thr Asp Pro Thr Val 
210 215 
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<210> 9 

<211> 266 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (243) 
<223> FRXA01559 

<400> 9 

ate acq gca cca ctg gtt ate ctg gca tea cgc aac cca ttc ttt gec 48 

lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg Asn Pro Phe Phe Ala 
15 10 15 

aag tea teg gtc aac ggc atg gga cga gtg atg aag etc gtt gaa gaa 96 
Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 
20 25 30 

cgc cgc gec aac ggt gaa ttg gat gag cct gag tac ctg aaa aag ate 144 
Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys lie 
35 40 45 

cat gee aag aat gcg gca get gat aag get tec act gac aat tct tec 192 
His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
50 55 60 

act gac aat tct gaa gca cct ggc acc gat acg aac caa gag gag gag 240 
Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
65 70 75 80 

aag tagecatgae tgattcccag act 266 
Lys 



<210> 10 
<211> 81 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

lie Thr Ala Pro Leu Val lie Leu Ala Ser Arg Asn Pro Phe Phe Ala 
15 10 15 

Lys Ser Ser Val Asn Gly Met Gly Arg Val Met Lys Leu Val Glu Glu 
20 25 30 

Arg Arg Ala Asn Gly Glu Leu Asp Glu Pro Glu Tyr Leu Lys Lys lie 
35 40 45 

His Ala Lys Asn Ala Ala Ala Asp Lys Ala Ser Thr Asp Asn Ser Ser 
50 55 60 

Thr Asp Asn Ser Glu Ala Pro Gly Thr Asp Thr Asn Gin Glu Glu Glu 
65 70 75 80 



Lys 
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<210> 11 
<211> 1332 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1309) 
<223> RXA01558 

<400> 11 

ccaagaatgc ggcagctgat aaggcttcca ctgacaattc ttccactgac aattctgaag 60 



cacctggcac cgatacgaac caagaggagg agaagtagcc atg act gat tec cag 

Met Thr Asp Ser Gin 
1 5 



115 



act gaa tea ctg tea act cag age gta aaa cca gee aaa aaa cgc agt 
Thr Glu Ser Leu Ser Thr Gin Ser Val Lys Pro Ala Lys Lys Arg Ser 
10 15 20 



163 



tgg ttc aac age etc tac ace ggt gac ggc ggc att gac ttc ate gee 
Trp Phe Asn Ser Leu Tyr Thr Gly Asp Gly Gly lie Asp Phe lie Ala 
25 30 35 



211 



aaa ace aaa ctg tgg tac tgg ate acc ggc att ttg ctg gtt ate teg 
Lys Thr Lys Leu Trp Tyr Trp lie Thr Gly lie Leu Leu Val lie Ser 
40 45 50 



259 



ate ctg ttc ate gee ate cgt ggc ttc tec ctg age ate gat ttc cag 
lie Leu Phe lie Ala lie Arg Gly Phe Ser Leu Ser lie Asp Phe Gin 
55 60 65 



307 



ggc ggt acc aag atg age atg cca gca teg gat tac tec acc gaa cag 
Gly Gly Thr Lys Met Ser Met Pro Ala Ser Asp Tyr Ser Thr Glu Gin 
70 75 80 85 



355 



gtg gag gaa acc ttt act gaa gee acc ggc att act ccg gaa ate gtg 
Val Glu Glu Thr Phe Thr Glu Ala Thr Gly lie Thr Pro Glu He Val 
90 95 100 



403 



cag ate gtc ggt tec ggc 
Gin He Val Gly Ser Gly 
105 

cga etc age gat gag gat 
Arg Leu Ser Asp Glu Asp 
120 

gaa tac caa ccc eta aac 
Glu Tyr Gin Pro Leu Asn 
135 

ggt aat tec acg gtg teg 
Gly Asn Ser Thr Val Ser 
150 155 

atg gtg ttg get ctg att 
Met Val Leu Ala Leu He 



gac gee cgc acc ctg gag 
Asp Ala Arg Thr Leu Glu 
110 

gta gaa aaa gec cgc ctg 
Val Glu Lys Ala Arg Leu 
125 

tct gag ggc cag cca age 
Ser Glu Gly Gin Pro Ser 
140 145 

gaa tea tgg ggt tec acc 

Glu Ser Trp Gly Ser Thr 
160 

gee ttc ctg gtt att gca 

Ala Phe Leu Val He Ala 



ate tac tec gag 451 
He Tyr Ser Glu 
115 

gcg ate tac gag 499 

Ala He Tyr Glu 

130 

cca gat gee ate 547 
Pro Asp Ala He 



ate acc caa cgc 5 95 
He Thr Gin Arg 
165 

gcg ate tac att 643 
Ala He Tyr He 
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170 175 180 

get ttc cgc etc gag cgt gaa atg gee ate gee gee atg gca gca ttg 691 

Ala Phe Arg Leu Glu Arg Glu Met Ala lie Ala Ala Met Ala Ala Leu 

185 190 195 

gtt gtt gac ggc ate gtc ate gee ggc ate tac gee gtc ate ggc etc 739 

Val Val Asp Gly lie Val lie Ala Gly lie Tyr Ala Val lie Gly Leu 

200 205 210 

gaa gta tec cca gca acc gtc ate ggt ctg etc acc gtg ctg ace ttc 787 

Glu Val Ser Pro Ala Thr Val lie Gly Leu Leu Thr Val Leu Thr Phe 
215 220 225 

tec ate tac gac acc gtc gtg gtc ttt gac aag gtc aga gaa aac acc 835 

Ser lie Tyr Asp Thr Val Val Val Phe Asp Lys Val Arg Glu Asn Thr 
230 235 240 245 

gaa ggc ttc gaa ggc age cgc aga cga acc tac gec gaa caa gee aac 883 

Glu Gly Phe Glu Gly Ser Arg Arg Arg Thr Tyr Ala Glu Gin Ala Asn 
250 255 260 

ctg gcg gtc aac cag acc ttc atg cgt teg ate tec acg aca ate ate 931 

Leu Ala Val Asn Gin Thr Phe Met Arg Ser lie Ser Thr Thr lie lie 

265 270 275 

tct gca ctt ccg ate ate get ttg atg gtt gtc gec gtc tgg atg atg 979 

Ser Ala Leu Pro lie lie Ala Leu Met Val Val Ala Val Trp Met Met 

280 285 290 

ggt gtt ggc acc etc aaa gac etc gca ctg ate cag ctg ate ggc gtc 1027 

Gly Val Gly Thr Leu Lys Asp Leu Ala Leu lie Gin Leu lie Gly Val 
295 300 305 

ate gaa ggc acc ttc tec tec gtc ttc ctg gca acc cca ctg ctg gtc 1075 

lie Glu Gly Thr Phe Ser Ser Val Phe Leu Ala Thr Pro Leu Leu Val 
310 315 320 325 

age ctg aaa aac cgc ctg age aaa acc aaa gcg cac acc get tec gtt 1123 

Ser Leu Lys Asn Arg Leu Ser Lys Thr Lys Ala His Thr Ala Ser Val 
330 335 340 

atg aag ttg cgc gac ggc caa age acg ctt ate gac gec acc cca cac 1171 

Met Lys Leu Arg Asp Gly Gin Ser Thr Leu lie Asp Ala Thr Pro His 

345 350 355 

acc aac gec gac gee ttc gcg cac ggc acc gaa age gac act gac ggt 1219 

Thr Asn Ala Asp Ala Phe Ala His Gly Thr Glu Ser Asp Thr Asp Gly 

360 365 370 

gtg acc ccc gaa gca cct gca aaa cgt aca gta age aaa ccc att gtg 1267 

Val Thr Pro Glu Ala Pro Ala Lys Arg Thr Val Ser Lys Pro lie Val 
375 380 385 

gat gat cac cga tea age gga acc tgg cga cca ggc aga age 1309 

Asp Asp His Arg Ser Ser Gly Thr Trp Arg Pro Gly Arg Ser 
390 395 400 

taaaccaatt ggagaacgaa gaa 1332 
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<210> 12 
<211> 403 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Met Thr Asp Ser Gin Thr Glu Ser Leu Ser Thr Gin Ser Val Lys Pro 
1 5 10 15 

Ala Lys Lys Arg Ser Trp Phe Asn Ser Leu Tyr Thr Gly Asp Gly Gly 
20 25 30 

lie Asp Phe lie Ala Lys Thr Lys Leu Trp Tyr Trp lie Thr Gly lie 
35 40 45 

Leu Leu Val lie Ser lie Leu Phe lie Ala lie Arg Gly Phe Ser Leu 
50 55 60 

Ser lie Asp Phe Gin Gly Gly Thr Lys Met Ser Met Pro Ala Ser Asp 
65 70 75 80 

Tyr Ser Thr Glu Gin Val Glu Glu Thr Phe Thr Glu Ala Thr Gly lie 
85 90 95 

Thr Pro Glu He Val Gin He Val Gly Ser Gly Asp Ala Arg Thr Leu 
100 105 110 

Glu lie Tyr Ser Glu Arg Leu Ser Asp Glu Asp Val Glu Lys Ala Arg 
115 120 125 

Leu Ala He Tyr Glu Glu Tyr Gin Pro Leu Asn Ser Glu Gly Gin Pro 
130 135 140 

Ser Pro Asp Ala He Gly Asn Ser Thr Val Ser Glu Ser Trp Gly Ser 
1^5 150 155 160 

Thr He Thr Gin Arg Met Val Leu Ala Leu He Ala Phe Leu Val He 
165 170 175 

Ala Ala He Tyr He Ala Phe Arg Leu Glu Arg Glu Met Ala He Ala 
180 185 190 

Ala Met Ala Ala Leu Val Val Asp Gly He Val He Ala Gly He Tyr 
195 200 205 

Ala Val He Gly Leu Glu Val Ser Pro Ala Thr Val lie Gly Leu Leu 
210 215 220 

Thr Val Leu Thr Phe Ser He Tyr Asp Thr Val Val Val Phe Asp Lys 
225 230 235 240 

Val Arg Glu Asn Thr Glu Gly Phe Glu Gly Ser Arg Arg Arg Thr Tyr 
245 250 255 

Ala Glu Gin Ala Asn Leu Ala Val Asn Gin Thr Phe Met Arg Ser He 
260 265 270 

Ser Thr Thr He He Ser Ala Leu Pro He He Ala Leu Met Val Val 



275 



280 



285 



Ala Val Trp Met Met Gly Val Gly Thr Leu Lys Asp Leu Ala Leu He 
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290 295 300 

Gin Leu lie Gly Val lie Glu Gly Thr Phe Ser Ser Val Phe Leu Ala 
305 310 315 320 

Thr Pro Leu Leu Val Ser Leu Lys Asn Arg Leu Ser Lys Thr Lys Ala 
325 330 335 

His Thr Ala Ser Val Met Lys Leu Arg Asp Gly Gin Ser Thr Leu lie 
340 345 350 

Asp Ala Thr Pro His Thr Asn Ala Asp Ala Phe Ala His Gly Thr Glu 
355 360 365 

Ser Asp Thr Asp Gly Val Thr Pro Glu Ala Pro Ala Lys Arg Thr Val 
370 375 380 

Ser Lys Pro lie Val Asp Asp His Arg Ser Ser Gly Thr Trp Arg Pro 
385 390 395 400 

Gly Arg Ser 



<210> 13 
<211> 2412 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2389) 

<223> RXA02429 

<400> 13 

tcttacccac cagtgcaatg taggtcacgt cgtatcacgt ctgagggtga ttgagtaggg 60 

ttaaacagat gaattcattt agctcaccgg aggtataacc gtg gcc ggt ttt gat 115 

Val Ala Gly Phe Asp 
1 5 

tgg ttt tgg aag gcc ctt ggc ggc aaa teg ggc aga aac caa aaa cgt 163 
Trp Phe Trp Lys Ala Leu Gly Gly Lys Ser Gly Arg Asn Gin Lys Arg 
10 15 20 

age gtg gca att gtc aat cag gta gaa aac cat gca gcg gaa tta gac 211 
Ser Val Ala lie Val Asn Gin Val Glu Asn His Ala Ala Glu Leu Asp 
25 30 35 

gcg ctg gat gat gtt gca ttg gcg cag cgt gcc aag gat eta gcc agt 259 
Ala Leu Asp Asp Val Ala Leu Ala Gin Arg Ala Lys Asp Leu Ala Ser 
40 45 50 

ggt gga cgc att gac aat cat gcg gaa ttc etc gcc att ttg ggt gtg 307 
Gly Gly Arg lie Asp Asn His Ala Glu Phe Leu Ala lie Leu Gly Val 
55 60 65 



gca teg cag egg aca ttg ggg ctg aag ccg tat ccg gtg caa tea cag 
Ala Ser Gin Arg Thr Leu Gly Leu Lys Pro Tyr Pro Val Gin Ser Gin 
70 75 80 85 



355 
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gcg gtg ttg cgt etc att gaa ggc gat gtg gtg cac atg get acc ggt 
Ala Val Leu Arg Leu He Glu Gly Asp Val Val His Met Ala Thr Gly 
90 95 100 



403 



gag ggc aag act ttg gtg ggc gcg atg gcg gec acc ggt ctg ggg ttg 
Glu Gly Lys Thr Leu Val Gly Ala Met Ala Ala Thr Gly Leu Gly Leu 
105 110 115 

atg ggc aag cga gtc cat teg att acc gtc aat gat tat ttg gcg gtg 
Met Gly Lys Arg Val His Ser He Thr Val Asn Asp Tyr Leu Ala Val 
120 125 130 



451 



499 



cgc gat gec gaa tgg atg egg cca ttg gtc gaa ttt ttc ggt ctg age 
Arg Asp Ala Glu Trp Met Arg Pro Leu Val Glu Phe Phe Gly Leu Ser 
135 140 145 



547 



gtg gcg age ate age gag aag atg gat gca ggg gag cgt cga caa gca 

Val Ala Ser He Ser Glu Lys Met Asp Ala Gly Glu Arg Arg Gin Ala 

150 155 160 165 

tat aaa gec gca att gtc tac gga cct gtc aat gaa ate ggc ttt gac 

Tyr Lys Ala Ala He Val Tyr Gly Pro Val Asn Glu He Gly Phe Asp 

170 175 180 



595 



643 



gtg ctg cgt gat cag eta att acc egg cgc gaa gac gee gtg cag _ cat 
Val Leu Arg Asp Gin Leu He Thr Arg Arg Glu Asp Ala Val Gin His 
185 190 195 



691 



ggc gec gac gtc gcg att ate gat gag gee gat tec gtg ctt gtc gac 
Gly Ala Asp Val Ala He He Asp Glu Ala Asp Ser Val Leu Val Asp 
200 205 210 

gag gec ctg gtg cca etc gtc etc gee ggc aac cag ccc ggc cat gcg 
Glu Ala Leu Val Pro Leu Val Leu Ala Gly Asn Gin Pro Gly His Ala 
215 220 225 

ccg cgc ggc aaa ate acc gat gtg gtg cgc teg ttg aaa gaa aac gac 
Pro Arg Gly Lys He Thr Asp Val Val Arg Ser Leu Lys Glu Asn Asp 
230 235 240 245 

gat tac acc ate gac gat gat cgt cgc aac gtc ttc etc acc gac aag 
Asp Tyr Thr He Asp Asp Asp Arg Arg Asn Val Phe Leu Thr Asp Lys 
250 255 260 



739 



787 



835 



883 



ggt gec gee aaa tta gag cag cag ctg ggc ate age age etc tac gac 
Gly Ala Ala Lys Leu Glu Gin Gin Leu Gly He Ser Ser Leu Tyr Asp 
265 270 275 



931 



gat gag cac gtc ggc teg acg etc gtg cag gtc aac etc gee etc cac 
Asp Glu His Val Gly Ser Thr Leu Val Gin Val Asn Leu Ala Leu His 
280 285 290 



979 



gcg cag gca ctg etc ate cgc gac ate cac tac ate gtc cgc gac age 1027 
Ala Gin Ala Leu Leu Tie Arg Asp lie His Tyr lie Val Arg Asp Ser 
295 300 305 

aag gtc ttg ctt ate gac gee tec cgc ggc cgt gtc gec gac ctg cag 
Lys Val Leu Leu lie Asp Ala Ser Arg Gly Arg Val Ala Asp Leu Gin 
310 315 320 325 

cgc tgg ccc gac ggc ctg caa gca gca gtg gag gec aag gaa ggt etc 1123 



1075 
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Arg Trp Pro Asp Gly Leu Gin Ala Ala Val Glu Ala Lys Glu Gly Leu 

330 335 340 

gcg gtt tct gaa ggc ggc aag ate ctt gac acc ate aca ctt cag gcg 

Ala Val Ser Glu Gly Gly Lys lie Leu Asp Thr lie Thr Leu Gin Ala 

345 350 355 



1171 



ttg att ggt cgc tac cca atg gca tgc ggc atg aca ggt acc gec gtg 1219 

Leu lie Gly Arg Tyr Pro Met Ala Cys Gly Met Thr Gly Thr Ala Val 
360 365 370 

gag gca acc gat cag eta cgc acc ttc tat gac ttg cat gtt tct gtc 1267 

Glu Ala Thr Asp Gin Leu Arg Thr Phe Tyr Asp Leu His Val Ser Val 
375 380 385 

att gag cgc aat cat ccg ctg aag cgc ttt gat gaa get gac cgt ate 1315 

lie Glu Arg Asn His Pro Leu Lys Arg Phe Asp Glu Ala Asp Arg lie 

390 395 400 405 

tac gec acc atg gcg gag aaa aac cgc gee ate ate gat gaa ate gca 1363 

Tyr Ala Thr Met Ala Glu Lys Asn Arg Ala lie lie Asp Glu lie Ala 
410 415 420 

etc ctt cac age acg ggg cag cca gtc ctg gtg ggt acc cac gat gtg 1411 

Leu Leu His Ser Thr Gly Gin Pro Val Leu Val Gly Thr His Asp Val 
425 430 435 

gca gag teg gaa gaa etc gec act gca ctg cgt gaa etc aac ate gaa 1459 

Ala Glu Ser Glu Glu Leu Ala Thr Ala Leu Arg Glu Leu Asn lie Glu 
440 445 450 

gta age gtt etc aac gec aag aat gat gee gaa gaa gec cag ate ate 1507 

Val Ser Val Leu Asn Ala Lys Asn Asp Ala Glu Glu Ala Gin lie lie 
455 460 465 

gca gag get ggc gat att gga cga gtg acc gtt tec act cag atg gec 1555 

Ala Glu Ala Gly Asp lie Gly Arg Val Thr Val Ser Thr Gin Met Ala 

470 475 480 485 

ggc cgc ggt acc gat att cgc etc ggt ggc gee gat gaa gec gac tac 1603 

Gly Arg Gly Thr Asp lie Arg Leu Gly Gly Ala Asp Glu Ala Asp Tyr 
490 495 500 

gat gaa gtg gtg aaa etc ggt gga etc gec gtt ate ggc acc gee cgc 1651 

Asp Glu Val Val Lys Leu Gly Gly Leu Ala Val lie Gly Thr Ala Arg 
505 510 515 

cac cgt tct cag cgc ctg gac aac cag ctg cgc gga cgt gcg gga cga 1699 

His Arg Ser Gin Arg Leu Asp Asn Gin Leu Arg Gly Arg Ala Gly Arg 
520 525 530 

caa gga gat cca ggc ctg age ctt ttc ttt gtc tec etc gat gat gat 1747 

Gin Gly Asp Pro Gly Leu Ser Leu Phe Phe Val Ser Leu Asp Asp Asp 
535 540 545 

gtg gtg gtc tea ggc ggg tea agg gag age gtg age gcg caa ccc gat 1795 

Val Val Val Ser Gly Gly Ser Arg Glu Ser Val Ser Ala Gin Pro Asp 

550 555 560 565 



gee acc ggg ctg att gac tea gat cgc ate cgc gat tgg gtc gga cac 
Ala Thr Gly Leu lie Asp Ser Asp Arg lie Arg Asp Trp Val Gly His 



1843 
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570 575 580 

tgc cag cgc gtc acc gaa gga cag ctg ctg gaa ate cac tec cag age 
Cys Gin Arg Val Thr Glu Gly Gin Leu Leu Glu lie His Ser Gin Ser 
585 590 595 



cac ctg cgc gec ate gee agg gaa acc ccc ctt gat gaa tac cac cgc 
His Leu Arg Ala He Ala Arg Glu Thr Pro Leu Asp Glu Tyr His Arg 
680 685 690 



1891 



tgg aat tac aac aag etc ctt gee gat caa cgc gtg ate att gac gag 1939 

Trp Asn Tyr Asn Lys Leu Leu Ala Asp Gin Arg Val He He Asp Glu 
600 605 610 

cgc cgc gaa cgc etc etc gac acc gec tta gcg tgg gag gaa ctg gca 1987 

Arg Arg Glu Arg Leu Leu Asp Thr Ala Leu Ala Trp Glu Glu Leu Ala 

615 620 625 

cag cat gca cca gcg egg get gca gag ctt gaa gac ctt gat cag tec 2035 

Gin His Ala Pro Ala Arg Ala Ala Glu Leu Glu Asp Leu Asp Gin Ser 

630 635 640 645 

gtg agg gaa cag gca gca cga gac ate atg ctg tac cac etc gat tac 2083 

Val Arg Glu Gin Ala Ala Arg Asp He Met Leu Tyr His Leu Asp Tyr 

650 655 660 

aac tgg tea gag cac etc gcg ttg atg gat gat gtc cgc gaa tec att 2131 

Asn Trp Ser Glu His Leu Ala Leu Met Asp Asp Val Arg Glu Ser He 

665 670 675 



2179 



ate get gtg cgt gaa ttc aag gat ttg gca caa cgc get gtc gat gat 2227 
He Ala Val Arg Glu Phe Lys Asp Leu Ala Gin Arg Ala Val Asp Asp 
695 700 705 

gcg gtg tec acg ttc aag tct gtg acc ate gat cac gag ggt gee cat 2275 
Ala Val Ser Thr Phe Lys Ser Val Thr He Asp His Glu Gly Ala His 
710 715 720 725 

ttg gat gat gag ggc ttg gcg cgt cca tea gca acg tgg acc tac atg 2323 
Leu Asp Asp Glu Gly Leu Ala Arg Pro Ser Ala Thr Trp Thr Tyr Met 
730 735 740 

gtc tct gac aac cca ctt gcg ggt agt ggt aac tea gtg ate agt ggc 2371 
Val Ser Asp Asn Pro Leu Ala Gly Ser Gly Asn Ser Val He Ser Gly 
745 750 755 

ata gga aat ate ttt aga taacctgaga actatgaaat tec 2412 
He Gly Asn He Phe Arg 
760 



<210> 14 
<211> 763 
<212> PRT 

<213> Corynebacter ium glut amicum 
<400> 14 

Val Ala Gly Phe Asp Trp Phe Trp Lys Ala Leu Gly Gly Lys Ser Gly 
15 10 15 



Arg Asn Gin Lys Arg Ser Val Ala He Val Asn Gin Val Glu Asn His 
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20 

Ala Ala Glu Leu 
35 

Lys Asp Leu Ala 
50 



Ala lie Leu Gly 
65 



Pro Val Gin Ser 



His Met Ala Thr 
100 

Thr Gly Leu Gly 
115 

Asp Tyr Leu Ala 
130 



Phe Phe Gly Leu 
145 



Glu Arg Arg Gin 



Glu lie Gly Phe 
180 

Asp Ala Val Gin 
195 



Ser Val Leu Val 
210 



Gin Pro Gly His 
225 



Leu Lys Glu Asn 



Phe Leu Thr Asp 
260 



Ser Ser Leu Tyr 
275 



Asn Leu Ala Leu 
290 



lie Val Arg Asp 
305 



Val Ala Asp Leu 



Ala Lys Glu Gly 
340 




Asp Ala Leu Asp 
40 

Ser Gly Gly Arg 

55 

Val Ala Ser Gin 
70 

Gin Ala Val Leu 
85 

Gly Glu Gly Lys 



Leu Met Gly Lys 
120 

Val Arg Asp Ala 
135 

Ser Val Ala Ser 
150 

Ala Tyr Lys Ala 
165 

Asp Val Leu Arg 



His Gly Ala Asp 
200 

Asp Glu Ala Leu 
215 

Ala Pro Arg Gly 
230 

Asp Asp Tyr Thr 
245 

Lys Gly Ala Ala 



Asp Asp Glu His 
280 

His Ala Gin Ala 
295 

Ser Lys Val Leu 
310 

Gin Arg Trp Pro 
325 

Leu Ala Val Ser 



-24- 



25 

Asp Val Ala Leu 



lie Asp Asn His 
60 

Arg Thr Leu Gly 
75 

Arg Leu lie Glu 
90 

Thr Leu Val Gly 
105 

Arg Val His Ser 



Glu Trp Met Arg 
140 

lie Ser Glu Lys 
155 

Ala He Val Tyr 
170 

Asp Gin Leu He 
185 

Val Ala He He 



Val Pro Leu Val 
220 

Lys He Thr Asp 
235 

He Asp Asp Asp 
250 

Lys Leu Glu Gin 
265 

Val Gly Ser Thr 



Leu Leu He Arg 
300 

Leu He Asp Ala 
315 

Asp Gly Leu Gin 
330 

Glu Gly Gly Lys 
345 




30 



Ala Gin Arg Ala 
45 

Ala Glu Phe Leu 



Leu Lys Pro Tyr 
80 

Gly Asp Val Val 
95 

Ala Met Ala Ala 
110 

He Thr Val Asn 
125 

Pro Leu Val Glu 



Met Asp Ala Gly 
160 

Gly Pro Val Asn 
175 

Thr Arg Arg Glu 
190 

Asp Glu Ala Asp 
205 

Leu Ala Gly Asn 



Val Val Arg Ser 
240 

Arg Arg Asn Val 
255 

Gin Leu Gly He 
270 

Leu Val Gin Val 
285 

Asp He His Tyr 



Ser Arg Gly Arg 
320 

Ala Ala Val Glu 
335 

He Leu Asp Thr 
350 
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lie Thr Leu Gin Ala Leu lie Gly Arg Tyr Pro Met Ala Cys Gly Met 
355 360 365 

Thr Gly Thr Ala Val Glu Ala Thr Asp Gin Leu Arg Thr Phe Tyr Asp 
3^0 375 380 

Leu His Val Ser Val lie Glu Arg Asn His Pro Leu Lys Arg Phe Asp 
385 390 395 400 

Glu Ala Asp Arg He Tyr Ala Thr Met Ala Glu Lys Asn Arg Ala He 
405 410 415 

He Asp Glu He Ala Leu Leu His Ser Thr Gly Gin Pro Val Leu Val 
420 425 430 

Gly Thr His Asp Val Ala Glu Ser Glu Glu Leu Ala Thr Ala Leu Arg 
435 440 445 

Glu Leu Asn He Glu Val Ser Val Leu Asn Ala Lys Asn Asp Ala Glu 
450 455 460 

Glu Ala Gin He He Ala Glu Ala Gly Asp lie Gly Arg Val Thr Val 
465 470 475 480 

Ser Thr Gin Met Ala Gly Arg Gly Thr Asp He Arg Leu Gly Gly Ala 
485 490 495 

Asp Glu Ala Asp Tyr Asp Glu Val Val Lys Leu Gly Gly Leu Ala Val 
500 505 510 

He Gly Thr Ala Arg His Arg Ser Gin Arg Leu Asp Asn Gin Leu Arg 
515 520 525 

Gly Arg Ala Gly Arg Gin Gly Asp Pro Gly Leu Ser Leu Phe Phe Val 
530 535 540 

Ser Leu Asp Asp Asp Val Val Val Ser Gly Gly Ser Arg Glu Ser Val 
545 550 555 560 

Ser Ala Gin Pro Asp Ala Thr Gly Leu He Asp Ser Asp Arg He Arg 
565 570 575 

Asp Trp Val Gly His Cys Gin Arg Val Thr Glu Gly Gin Leu Leu Glu 
580 585 590 

lie His Ser Gin Ser Trp Asn Tyr Asn Lys Leu Leu Ala Asp Gin Arg 
595 600 605 

Val lie lie Asp Glu Arg Arg Glu Arg Leu Leu Asp Thr Ala Leu Ala 
610 615 620 

Trp Glu Glu Leu Ala Gin His Ala Pro Ala Arg Ala Ala Glu Leu Glu 
625 630 635 640 

Asp Leu Asp Gin Ser Val Arg Glu Gin Ala Ala Arg Asp lie Met Leu 
645 650 655 

Tyr His Leu Asp Tyr Asn Trp Ser Glu His Leu Ala Leu Met Asp Asp 
660 665 670 
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Val Arg Glu Ser lie His Leu Arg Ala lie Ala Arg Glu Thr Pro Leu 
675 680 685 

Asp Glu Tyr His Arg lie Ala Val Arg Glu Phe Lys Asp Leu Ala Gin 
690 695 700 

Arg Ala Val Asp Asp Ala Val Ser Thr Phe Lys Ser Val Thr lie Asp 

"705 710 715 720 

His Glu Gly Ala His Leu Asp Asp Glu Gly Leu Ala Arg Pro Ser Ala 
725 730 735 

Thr Trp Thr Tyr Met Val Ser Asp Asn Pro Leu Ala Gly Ser Gly Asn 
740 745 750 

Ser Val lie Ser Gly lie Gly Asn lie Phe Arg 
755 760 



<210> 15 

<211> 1764 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1741) 
<223> RXA02748 

<400> 15 

caggtcgttg gcaggtagct gacgtgacct gagcgggggc aaccggctaa catgtaggga 60 

ttagcaaccc cgcactctag aacctactgg gagttcattc gtg ttt gag tea ctg 115 

Val Phe Glu Ser Leu 

1 5 

tec gat egg ttg aat age gcg ctt tec ggc ctg cgc ggc aaa gga aag 163 

Ser Asp Arg Leu Asn Ser Ala Leu Ser Gly Leu Arg Gly Lys Gly Lys 

10 15 20 

etc acc gag gca gac ate aat gca acc aca cgc gag ate cgt etc gcg 211 
Leu Thr Glu Ala Asp lie Asn Ala Thr Thr Arg Glu lie Arg Leu Ala 
25 30 35 

ctg ctg gaa get gac gtt tea tta acg gtt gtt cgt gec ttc att aac 259 
Leu Leu Glu Ala Asp Val Ser Leu Thr Val Val Arg Ala Phe lie Asn 
40 45 50 

cga ate aag gaa cgc gec get ggt gca gaa gtt tct cag gca etc aac 307 
Arg lie Lys Glu Arg Ala Ala Gly Ala Glu Val Ser Gin Ala Leu Asn 
55 60 65 

ccc gcg cag caa gtc ate aag ate gtc aac gag gaa ctg gtt cag ate 355 
Pro Ala Gin Gin Val lie Lys lie Val Asn Glu Glu Leu Val Gin lie 
70 75 80 85 

etc ggt ggc gaa acc cgc cga ctg tea ctg gec aaa aac cca ccg acc 403 
Leu Gly Gly Glu Thr Arg Arg Leu Ser Leu Ala Lys Asn Pro Pro Thr 
90 95 100 

gtc ate atg ctg gca ggt ctg cag ggt gca ggt aag acc acc etc gca 451 
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Val lie Met Leu Ala Gly Leu Gin Gly Ala Gly Lys Thr Thr Leu Ala 
105 110 115 

ggt aaa ctg tec aag cac ctg gtc aag cag ggt cac act cct atg ctt 499 

Gly Lys Leu Ser Lys His Leu Val Lys Gin Gly His Thr Pro Met Leu 

120 125 130 

gtt gec tgt gac ctt cag cgt cca ggc gca gtt cag cag ctg caa att 547 

Val Ala Cys Asp Leu Gin Arg Pro Gly Ala Val Gin Gin Leu Gin lie 

135 140 145 

gtg ggt gaa cgc gca ggc gtt acc act ttc gca ccg gat cca ggc acc 595 

Val Gly Glu Arg Ala Gly Val Thr Thr Phe Ala Pro Asp Pro Gly Thr 

150 155 160 165 

age ate gac tec etc gag cac gaa atg ggc acc tec cac ggt gat cca 643 

Ser lie Asp Ser Leu Glu His Glu Met Gly Thr Ser His Gly Asp Pro 
170 175 180 

gtc gag gta gcg cgc gca ggt ate gaa gaa gee aag cgc acc cag cac 691 

Val Glu Val Ala Arg Ala Gly lie Glu Glu Ala Lys Arg Thr Gin His 
185 190 195 

gac ate gtg ate gtg gat acc gca ggt cgc etc ggt ate gat gaa acc 739 

Asp lie Val lie Val Asp Thr Ala Gly Arg Leu Gly lie Asp Glu Thr 

200 205 210 

ctg atg act cag gca cgc aac ate cgc gaa gee ate aac cct gat gaa 787 

Leu Met Thr Gin Ala Arg Asn lie Arg Glu Ala lie Asn Pro Asp Glu 

215 220 225 

gtg etc ttt gtc att gac tec atg att ggt caa gac gee gta gac acc 835 

Val Leu Phe Val lie Asp Ser Met lie Gly Gin Asp Ala Val Asp Thr 

230 235 240 245 

gee gaa gca ttc cgc gac ggc gtc gac ttc acc ggt gtt gtc ctg acc 883 

Ala Glu Ala Phe Arg Asp Gly Val Asp Phe Thr Gly Val Val Leu Thr 
250 255 260 

aag ctt gat ggc gac gee cgc ggt ggt get gca eta tec ate cgt gaa 931 

Lys Leu Asp Gly Asp Ala Arg Gly Gly Ala Ala Leu Ser lie Arg Glu 
265 270 275 

gtc acc ggc aag ccc ate atg ttt gee tec act ggt gaa aaa etc gac 979 

Val Thr Gly Lys Pro lie Met Phe Ala Ser Thr Gly Glu Lys Leu Asp 

280 285 290 

gac ttc gac gtc ttc cac cca gag cgc atg gee age cga ate ctg ggc 1027 

Asp Phe Asp Val Phe His Pro Glu Arg Met Ala Ser Arg lie Leu Gly 

295 300 305 

atg ggt gac gta ctg tea etc ate gag cag gee gaa gca gtc atg gat 1075 

Met Gly Asp Val Leu Ser Leu lie Glu Gin Ala Glu Ala Val Met Asp 

310 315 320 325 

cag gaa aag gca gag gtc get gee cag aag ttg ggc tec ggc gag etc 1123 

Gin Glu Lys Ala Glu Val Ala Ala Gin Lys Leu Gly Ser Gly Glu Leu 
330 335 340 

acc ctg gaa gac ttc ctt gac caa atg ctg atg ate cgc cgc atg gga 1171 

Thr Leu Glu Asp Phe Leu Asp Gin Met Leu Met lie Arg Arg Met Gly 
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345 350 355 

cca ate ggc aac ate etc aag atg ctg cct ggt ggc aag cag atg tec 1219 
Pro lie Gly Asn lie Leu Lys Met Leu Pro Gly Gly Lys Gin Met Ser 
360 365 370 

caa atg gcg gac atg gtt gat gag aag caa etc gac cgc ate cag gcg 1267 
Gin Met Ala Asp Met Val Asp Glu Lys Gin Leu Asp Arg lie Gin Ala 
375 380 385 

att ate cgc ggt atg ace ccg gee gag cgc gat aat cca aag ate etc 1315 
He He Arg Gly Met Thr Pro Ala Glu Arg Asp Asn Pro Lys He Leu 
390 395 400 405 

aac get tec agg cgc aag cgc ate gee aac ggt tec ggt gtg ace gtg 1363 
Asn Ala Ser Arg Arg Lys Arg He Ala Asn Gly Ser Gly Val Thr Val 
410 415 420 

tec gaa gta aac aaa ctt gtt gaa cgc ttc ttc gag get cgc aag atg 1411 
Ser Glu Val Asn Lys Leu Val Glu Arg Phe Phe Glu Ala Arg Lys Met 
425 430 435 

atg ggt caa atg get ggc cag ttt ggc atg ggt cct gga tec cgc agt 1459 
Met Gly Gin Met Ala Gly Gin Phe Gly Met Gly Pro Gly Ser Arg Ser 
440 445 450 

gca acc aag aag caa gee aag ggc cgc aag ggt aag aac ggc aag cgt 1507 
Ala Thr Lys Lys Gin Ala Lys Gly Arg Lys Gly Lys Asn Gly Lys Arg 
455 460 465 

aaa cca gee aag aag ggc cca acc cag cca aag atg cca atg ggc ggt 1555 
Lys Pro Ala Lys Lys Gly Pro Thr Gin Pro Lys Met Pro Met Gly Gly 
4^0 475 480 485 

atg cca gga atg cct ggg atg ccg ggt atg ggt gga gee gga atg cct 1603 
Met Pro Gly Met Pro Gly Met Pro Gly Met Gly Gly Ala Gly Met Pro 
490 495 500 

gac ctt get gaa eta cag aag cag ctt ggt gga gca ggt ggc ggt atg 1651 
Asp Leu Ala Glu Leu Gin Lys Gin Leu Gly Gly Ala Gly Gly Gly Met 
505 510 515 

gga ggc ctt ggt ggc gga etc ccg ggc atg cca aag ccg cct aaa ggc 1699 
Gly Gly Leu Gly Gly Gly Leu Pro Gly Met Pro Lys Pro Pro Lys Gly 
520 525 530 



atg gag aac ata gat etc aac aac eta gac ttc ggt aag aag 
Met Glu Asn He Asp Leu Asn Asn Leu Asp Phe Gly Lys Lys 
535 540 545 



1741 



taactttget ttagttggtc ggc 1764 



<210> 16 

<211> 547 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 16 

Val Phe Glu Ser Leu Ser Asp Arg Leu Asn Ser Ala Leu Ser Gly Leu 
1 5 10 15 
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Arg Gly Lys Gly Lys Leu Thr Glu Ala Asp He Asn Ala Thr Thr Arq 
20 25 30 

Glu He Arg Leu Ala Leu Leu Glu Ala Asp Val Ser Leu Thr Val Val 
35 40 45 

Arg Ala Phe He Asn Arg He Lys Glu Arg Ala Ala Gly Ala Glu Val 
50 55 60 

Ser Gin Ala Leu Asn Pro Ala Gin Gin Val He Lys He Val Asn Glu 
65 70 75 80 

Glu Leu Val Gin He Leu Gly Gly Glu Thr Arg Arg Leu Ser Leu Ala 
85 90 95 

Lys Asn Pro Pro Thr Val He Met Leu Ala Gly Leu Gin Gly Ala Gly 
1°0 105 x 10 

Lys Thr Thr Leu Ala Gly Lys Leu Ser Lys His Leu Val Lys Gin Gly 
115 120 125 

His Thr Pro Met Leu Val Ala Cys Asp Leu Gin Arg Pro Gly Ala Val 
130 135 14Q 

Gin Gin Leu Gin He Val Gly Glu Arg Ala Gly Val Thr Thr Phe Ala 
145 150 155 160 

Pro Asp Pro Gly Thr Ser He Asp Ser Leu Glu His Glu Met Gly Thr 
165 170 175 

Ser His Gly Asp Pro Val Glu Val Ala Arg Ala Gly He Glu Glu Ala 
180 185 190 

Lys Arg Thr Gin His Asp He Val He Val Asp Thr Ala Gly Arg Leu 
195 200 205 

Gly He Asp Glu Thr Leu Met Thr Gin Ala Arg Asn He Arg Glu Ala 
210 215 220 

lie Asn Pro Asp Glu Val Leu Phe Val He Asp Ser Met He Gly Gin 
225 230 235 240 

Asp Ala Val Asp Thr Ala Glu Ala Phe Arg Asp Gly Val Asp Phe Thr 
245 250 255 

Gly Val Val Leu Thr Lys Leu Asp Gly Asp Ala Arg Gly Gly Ala Ala 
260 265 270 

Leu Ser He Arg Glu Val Thr Gly Lys Pro He Met Phe Ala Ser Thr 
275 280 285 

Gly Glu Lys Leu Asp Asp Phe Asp Val Phe His Pro Glu Arg Met Ala 
290 295 300 

Ser Arg He Leu Gly Met Gly Asp Val Leu Ser Leu He Glu Gin Ala 
305 310 315 320 

Glu Ala Val Met Asp Gin Glu Lys Ala Glu Val Ala Ala Gin Lys Leu 
325 330 33 5 
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Gly Ser Gly Glu Leu Thr Leu Glu Asp Phe Leu Asp Gin Met Leu Met 
340 345 350 

lie Arg Arg Met Gly Pro lie Gly Asn lie Leu Lys Met Leu Pro Gly 
355 360 365 

Gly Lys Gin Met Ser Gin Met Ala Asp Met Val Asp Glu Lys Gin Leu 
370 375 380 

Asp Arg lie Gin Ala lie lie Arg Gly Met Thr Pro Ala Glu Arg Asp 
385 390 395 400 

Asn Pro Lys lie Leu Asn Ala Ser Arg Arg Lys Arg lie Ala Asn Gly 
405 410 415 

Ser Gly Val Thr Val Ser Glu Val Asn Lys Leu Val Glu Arg Phe Phe 
420 425 430 

Glu Ala Arg Lys Met Met Gly Gin Met Ala Gly Gin Phe Gly Met Gly 
435 440 445 

Pro Gly Ser Arg Ser Ala Thr Lys Lys Gin Ala Lys Gly Arg Lys Gly 
450 455 460 

Lys Asn Gly Lys Arg Lys Pro Ala Lys Lys Gly Pro Thr Gin Pro Lys 
465 470 475 480 

Met Pro Met Gly Gly Met Pro Gly Met Pro Gly Met Pro Gly Met Gly 
485 490 495 

Gly Ala Gly Met Pro Asp Leu Ala Glu Leu Gin Lys Gin Leu Gly Gly 
500 505 510 

Ala Gly Gly Gly Met Gly Gly Leu Gly Gly Gly Leu Pro Gly Met Pro 
515 520 525 

Lys Pro Pro Lys Gly Met Glu Asn lie Asp Leu Asn Asn Leu Asp Phe 
530 535 540 

Gly Lys Lys 
545 



<210> 17 
<211> 909 
<212> DNA 

<213> Corynebact erium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (886) 

<223> RXA01355 

<400> 17 

aggcgcatgg cgccgaggtg cagctttggg cgaagaagta tttttcggca cacgtgtgat 60 

tcaggtcagc cttaatgtaa tgctgctaga gtgaactccc gtg act gat ttt tct 115 

Val Thr Asp Phe Ser 
1 5 



agt get tea aat get gac gat tec acg cag gac ggt cgt cct ggt cga 163 
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Ser Ala Ser Asn Ala Asp Asp Ser Thr Gin Asp Gly Arg Pro Gly Arg 
10 15 20 

ttn ?r f 39 tCt aag gaa tCg aag cca act ccg tgg tac ate 211 

Arg Ala Gly Lys Ser L ys Lys Glu Ser Lys Pro Thr Pro Trp Tyr He 

25 30 35 

gaa att cca gtg gtt gtg gtt ttg acc etc gcg ctg att ttc gtg etc 259 
Glu lie Pro Val Val Val Val Leu Thr Leu Ala Leu He Phe Vl Leu 



45 



50 



m £ % in - nil "= s? s s m i% m zi n: *» 

" n 65 



60 



cct act ttg cac gga tgt gag ggc tgc acg ggt gac cgc ate ctg ata 355 
Pro Thr Leu Hxs Gly Cys Glu Gly Cys Thr Gly Lp Arg lie Leu Val ^ 



80 85 



gag aag gtt tct tac tac ttc acg gat cca gag ccg ggc gat gtt gtg 
Glu Lys Val Ser Tyr Tyr Phe Thr Asp Pro Glu Pro Gly Asp Val Val 



403 



100 



Va? lit rf 3 ^ gat tCC tgg aaC gtt gga ttc *ct acg cag cgt 451 

Val Phe Lys Gly Thr Asp Ser Trp Asn Val Gly Phe Thr Th? Gin Arg 

105 HO 115 

tec gat aat teg gtg ate cgc ggc ctg cag aac ctg ggt tct tac ata 

Ser Asp Asn Ser Val He Arg Gly Leu Gin Asn Leu G?y Ser Tyr Vl 



499 



125 



130 



ggt ctt gtc gca cct gat gaa aat gac ctg gtc aag cgc att ate gee 547 
Gly Leu Val Ala Pro Asp Glu Asn Asp Leu Val Lyl Arg 111 Tie Ala 
135 140 145 

Thr ITv III th' f i ^ 9 Caa gCC ggt gat CCt ^ atc atg 

Thr Gly Gly Gin Thr Val Ser Cys Gin Ala Gly Asp Pro Gly He Met 

155 leo 165 

gtt gac ggc aag gaa gtc gat gac age tac acg ctg caa cct gca caa fi43 
Val Asp Gly Lys Glu Val Asp Asp Ser Tyr Tnl Leu Gin Pro Til Gin 



595 



170 "5 18 „ 

£ - s: e m ;s L" s; ;s n: t?. n< ir y - £ 691 

185 190 195 

lit rV p CC T° aCC gtg CCt ggc ggc aac ta c ttc atg atg ggt gac 739 
Phe Gly Pro He Thr Val Pro Gly Gly Asn Tyr Phe Me? Met Gly Tsp 
200 205 210 P 

aac cgc acc aac tec atg gat tec cgc tac cac ctg ggc gat cag tac 787 
Asn Arg Thr Asn Ser Met Asp Ser Arg Tyr His Leu Gly Asp Gin Tyr 

220 225 

caa gga acc ate cct gag gaa aac ate aag ggc aaa gtt caa oca ai-t- 
Gin Gly Thr He Pro Glu Glu Asn He Lyl Gxy LyS vll Gin HI Tie 
JU 235 



835 

240 245 



Tt T° tg ou fc ag<= Cga atC ggt 9 g c gtc gac gac cct gec ate aaa 883 

He Leu Pro Phe Ser Arg lie Gly Gly Val Asp Asp Pro Ala He lys 
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250 



255 



260 



ggc tagtaattcg cttttcgacg ccc 
Gly 



<210> 18 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Val Thr Asp Phe Ser Ser Ala Ser Asn Ala Asp Asp Ser Thr Gin Asp 
15 10 15 

Gly Arg Pro Gly Arg Arg Ala Gly Lys Ser Lys Lys Glu Ser Lys Pro 
20 25 30 

Thr Pro Trp Tyr lie Glu lie Pro Val Val Val Val Leu Thr Leu Ala 
35 40 45 

Leu lie Phe Val Leu Gin Thr Phe Val Gly Arg Met Tyr Met lie Pro 
50 55 60 

Ser Gly Ser Met Glu Pro Thr Leu His Gly Cys Glu Gly Cys Thr Gly 
65 70 75 80 

Asp Arg lie Leu Val Glu Lys Val Ser Tyr Tyr Phe Thr Asp Pro Glu 
85 90 95 

Pro Gly Asp Val Val Val Phe Lys Gly Thr Asp Ser Trp Asn Val Gly 
100 105 110 

Phe Thr Thr Gin Arg Ser Asp Asn Ser Val lie Arg Gly Leu Gin Asn 
115 120 125 

Leu Gly Ser Tyr Val Gly Leu Val Ala Pro Asp Glu Asn Asp Leu Val 
130 135 140 

Lys Arg He He Ala Thr Gly Gly Gin Thr Val Ser Cys Gin Ala Gly 
145 150 155 160 

Asp Pro Gly He Met Val Asp Gly Lys Glu Val Asp Asp Ser Tyr Thr 
165 170 175 

Leu Gin Pro Ala Gin Phe Pro He Asp Glu Thr Ser Gly Ser Thr Glu 
180 185 190 

Cys Gly Gly Asn Tyr Phe Gly Pro He Thr Val Pro Gly Gly Asn Tyr 
195 200 205 

Phe Met Met Gly Asp Asn Arg Thr Asn Ser Met Asp Ser Arg Tyr His 
210 215 220 

Leu Gly Asp Gin Tyr Gin Gly Thr He Pro Glu Glu Asn He Lys Gly 
225 230 235 240 



Lys Val Gin Ala He He Leu Pro Phe Ser Arg He Gly Gly Val Asp 
245 250 255 
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Asp Pro Ala lie Lys Gly 
260 



<210> 19 
<211> 360 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (337) 

<223> RXA00107 

<400> 19 

cccggcgaac ttcaacctcg atgacgaatc cgagtggttt acctcaggcg agtatcgtta 60 

caagttccag cgctacatca aggtttaagg agcaaacaac atg age aac gta acc 115 

Met Ser Asn Val Thr 
1 5 

att tac gec aca gat tgg tgc cct tac tgc cga tec etc etc aaa ggt 163 
^ lie Tyr Ala Thr Asp Trp Cys Pro Tyr Cys Arg Ser Leu Leu Lys Gly 
y 10 15 20 

Hi etc gac ggc caa gag tac gac etc ate gac gtc gac caa gat gag gaa 211 

Leu Asp Gly Gin Glu Tyr Asp Leu lie Asp Val Asp Gin Asp Glu Glu 
fU 25 30 35 

yj gee ggc gag tgg gtt aag tea gtc aac gac ggc aac cgc ate gtc cca 259 

Ala Gly Glu Trp Val Lys Ser Val Asn Asp Gly Asn Arg lie Val Pro 
7"" 4 0 4 5 50 

if acc gtg cgc tac tec gat ggc acc cac gca act aat ccc eta get gcg 307 

yi Thr Val Arg Tyr Ser Asp Gly Thr His Ala Thr Asn Pro Leu Ala Ala 

IlJ 55 60 65 

Q gaa gta ate gec aaa ate gaa gca tta gec taaacgcaaa aaagagcett 357 
p Glu Val lie Ala Lys lie Glu Ala Leu Ala 
70 75 



teg 



360 



<210> 20 
<211> 79 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Met Ser Asn Val Thr lie Tyr Ala Thr Asp Trp Cys Pro Tyr Cys Arg 
15 10 15 

Ser Leu Leu Lys Gly Leu Asp Gly Gin Glu Tyr Asp Leu lie Asp Val 
20 25 30 

Asp Gin Asp Glu Glu Ala Gly Glu Trp Val Lys Ser Val Asn Asp Gly 
35 40 45 



Asn Arg lie Val Pro Thr Val Arg Tyr Ser Asp Gly Thr His Ala Thr 
50 55 60 
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Asn Pro Leu Ala Ala Glu Val He Ala Lys He Glu Ala Leu Ala 
65 70 75 



<210> 21 
<211> 1338 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1315) 

<223> RXA01613 

<400> 21 

ttttatagtc atatgcgttg agatacgtgg acgacaaagc accagttagt tgccttccca 60 

gtccagccca catccgattt ctaaattagg agcacatctt atg tct gag cag cca 115 

Met Ser Glu Gin Pro 

1 5 

get tec att aag cat tat gac etc ate ate att ggt acc ggc tct gga 163 

Ala Ser He Lys His Tyr Asp Leu He He He Gly Thr Gly Ser Gly 

10 15 20 

aac tec att cct gga cca gag ttt gat gat aaa tea att gec ate gtg 211 
Asn Ser He Pro Gly Pro Glu Phe Asp Asp Lys Ser He Ala He Val 
25 30 35 

gaa aag ggt get ttc ggc gga act tgc etc aat gtg ggc tgc ate cct 259 
Glu Lys Gly Ala Phe Gly Gly Thr Cys Leu Asn Val Gly Cys He Pro 



40 45 



50 



acc aag atg tac gtt tac get gcg gat ate get caa gaa att cag gag 307 
Thr Lys Met Tyr Val Tyr Ala Ala Asp He Ala Gin Glu He Gin Glu 
55 60 65 

tct get cgc ctg ggt ate gat gcg acg gtc aac age gtg gat tgg cct 355 
Ser Ala Arg Leu Gly He Asp Ala Thr Val Asn Ser Val Asp Trp Pro 

70 75 80 85 

tec ate gtc age cgc gtt ttc gac aag cgc ate gac etc ate gcg caa 403 

Ser He Val Ser Arg Val Phe Asp Lys Arg He Asp Leu He Ala Gin 

90 95 100 

ggc ggc gag get tat cga cgt ggc ccc gaa act cca aac ate gat gtg 451 

Gly Gly Glu Ala Tyr Arg Arg Gly Pro Glu Thr Pro Asn He Asp Val 
105 110 H5 

tat gac atg cac gca teg ttt gtt gat tec aag aca ate tec act ggt 499 

Tyr Asp Met His Ala Ser Phe Val Asp Ser Lys Thr He Ser Thr Gly 
120 125 130 

att gee ggc caa gaa cag ctg ate age ggt act gac att gta ate gca 547 

He Ala Gly Gin Glu Gin Leu He Ser Gly Thr Asp lie Val He Ala 
!35 140 145 

acc ggc tec cgc cct tac ate cct gaa get att gca gag tec ggc gca 595 

Thr Gly Ser Arg Pro Tyr He Pro Glu Ala He Ala Glu Ser Gly Ala 

150 155 160 165 
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cgc tac tac acc aac gaa gac ate atg cgc ctg gca cag cag cct gaa 
Arg Tyr Tyr Thr Asn Glu Asp lie Met Arg Leu Ala Gin Gin Pro Glu 
170 175 180 



643 



tct ttg gtg att gtt ggt ggc ggt ttc ate get ttg gaa ttt get cac 
Ser Leu Val lie Val Gly Gly Gly Phe lie Ala Leu Glu Phe Ala His 
185 190 195 



691 



gtt ttt gaa gcg ctt ggc acc aag gtc acc ate etc aac cgc tct gac 
Val Phe Glu Ala Leu Gly Thr Lys Val Thr lie Leu Asn Arg Ser Asp 
200 205 210 



739 



gtg ctg ctg cgc gag gca gat gca gac ate tec gcg aaa ate etc gag 
Val Leu Leu Arg Glu Ala Asp Ala Asp lie Ser Ala Lys lie Leu Glu 
215 220 225 



787 



ctt tec aaa aag cgt ttc gac gtc cgc etc age act gcg gtc acc gca 
Leu Ser Lys Lys Arg Phe Asp Val Arg Leu Ser Thr Ala Val Thr Ala 
230 235 240 245 



835 



gta cac aac aag gee gac ggc ggc gtg aag ate tec acc gac acc ggc 
Val His Asn Lys Ala Asp Gly Gly Val Lys lie Ser Thr Asp Thr Gly 
250 255 260 



883 



gac gac ate gag gca gat att ttg etc gtt gec act ggt cgc acc cct 
Asp Asp lie Glu Ala Asp lie Leu Leu Val Ala Thr Gly Arg Thr Pro 
265 270 275 



931 



aac ggc aac caa atg aac ttg gac gee gca ggc ate gag atg aac ggt 
Asn Gly Asn Gin Met Asn Leu Asp Ala Ala Gly lie Glu Met Asn Gly 
280 285 290 



979 



cgt tec ate aag gtt gat gaa ttc ggt cgc acc agt gtt gaa ggc gtg 
Arg Ser He Lys Val Asp Glu Phe Gly Arg Thr Ser Val Glu Gly Val 
295 300 305 



1027 



tgg gcg ctt ggc gat gtc tec tec cct tac aag etc aag cac gta gee 
Trp Ala Leu Gly Asp Val Ser Ser Pro Tyr Lys Leu Lys His Val Ala 
310 315 320 325 



1075 



aat gcg gaa atg cga gca ate aag cac aac ctt gec aac cct aat gac 
Asn Ala Glu Met Arg Ala He Lys His Asn Leu Ala Asn Pro Asn Asp 
330 335 340 



1123 



ctg cag aag atg cca cat gat ttc gtg cca tea get gtt ttc acc aac 
Leu Gin Lys Met Pro His Asp Phe Val Pro Ser Ala Val Phe Thr Asn 
345 350 355 



1171 



cct cag ate teg cag gtc ggc atg act gag cag gag gcg cgt gaa get 
Pro Gin He Ser Gin Val Gly Met Thr Glu Gin Glu Ala Arg Glu Ala 
360 365 370 



1219 



ggc etc gac ate act gtg aag ate cag aac tac tct gat gtg get tat 
Gly Leu Asp He Thr Val Lys He Gin Asn Tyr Ser Asp Val Ala Tyr 
375 380 385 



1267 



ggc tgg gec atg gaa gat aag gat gga ttc gtt aag etc aat tgc cga 
Gly Trp Ala Met Glu Asp Lys Asp Gly Phe Val Lys Leu Asn Cys Arg 
390 395 400 405 



1315 
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<210> 22 
<211> 405 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Met Ser Glu Gin Pro Ala Ser lie Lys His Tyr Asp Leu lie lie lie 
1 5 10 15 

Gly Thr Gly Ser Gly Asn Ser He Pro Gly Pro Glu Phe Asp Asp Lys 
20 25 30 

Ser He Ala He Val Glu Lys Gly Ala Phe Gly Gly Thr Cys Leu Asn 
35 40 45 

Val Gly Cys He Pro Thr Lys Met Tyr Val Tyr Ala Ala Asp He Ala 
50 55 60 

Gin Glu He Gin Glu Ser Ala Arg Leu Gly He Asp Ala Thr Val Asn 
65 70 75 80 

Ser Val Asp Trp Pro Ser He Val Ser Arg Val Phe Asp Lys Arg He 
85 90 95 

Asp Leu He Ala Gin Gly Gly Glu Ala Tyr Arg Arg Gly Pro Glu Thr 
100 105 110 

Pro Asn He Asp Val Tyr Asp Met His Ala Ser Phe Val Asp Ser Lys 
115 120 125 

Thr He Ser Thr Gly He Ala Gly Gin Glu Gin Leu lie Ser Gly Thr 
130 135 140 

Asp He Val He Ala Thr Gly Ser Arg Pro Tyr lie Pro Glu Ala He 
145 150 155 160 

Ala Glu Ser Gly Ala Arg Tyr Tyr Thr Asn Glu Asp He Met Arg Leu 
165 170 175 

Ala Gin Gin Pro Glu Ser Leu Val He Val Gly Gly Gly Phe He Ala 
180 185 190 

Leu Glu Phe Ala His Val Phe Glu Ala Leu Gly Thr Lys Val Thr He 
195 200 205 

Leu Asn Arg Ser Asp Val Leu Leu Arg Glu Ala Asp Ala Asp He Ser 
210 215 220 

Ala Lys He Leu Glu Leu Ser Lys Lys Arg Phe Asp Val Arg Leu Ser 
225 230 235 240 

Thr Ala Val Thr Ala Val His Asn Lys Ala Asp Gly Gly Val Lys He 
245 250 255 

Ser Thr Asp Thr Gly Asp Asp He Glu Ala Asp He Leu Leu Val Ala 
260 265 270 

Thr Gly Arg Thr Pro Asn Gly Asn Gin Met Asn Leu Asp Ala Ala Gly 
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275 280 285 

He Glu Met Asn Gly Arg Ser He Lys Val Asp Glu Phe Gly Arg Thr 
290 295 300 

Ser Val Glu Gly Val Trp Ala Leu Gly Asp Val Ser Ser Pro Tyr Lys 
305 310 315 320 

Leu Lys His Val Ala Asn Ala Glu Met Arg Ala He Lys His Asn Leu 
325 330 335 

Ala Asn Pro Asn Asp Leu Gin Lys Met Pro His Asp Phe Val Pro Ser 
340 345 350 

Ala Val Phe Thr Asn Pro Gin He Ser Gin Val Gly Met Thr Glu Gin 
355 360 365 

Glu Ala Arg Glu Ala Gly Leu Asp He Thr Val Lys He Gin Asn Tyr 
370 375 380 

Ser Asp Val Ala Tyr Gly Trp Ala Met Glu Asp Lys Asp Gly Phe Val 
385 390 395 400 

Lys Leu Asn Cys Arg 
405 



<210> 23 
<211> 600 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (577) 

<223> RXA00539 

<400> 23 

cgacctggca gttcaccttt ggtctcacca aagttcacct attagctgac ctttatttag 60 

atgatgcact aaatcctccc cctcaactag ggttgcgatt atg act tct att cat 115 

Met Thr Ser He His 

1 5 

gac ate age gta act etc aac gac ggc aca gaa acc acc atg gcg gat 163 

Asp He Ser Val Thr Leu Asn Asp Gly Thr Glu Thr Thr Met Ala Asp 

10 15 20 

tgg gcg ggc cac ctt ttg etc ate gtg aac gtg gca tec aag tgc gga 211 
Trp Ala Gly His Leu Leu Leu lie Val Asn Val Ala Ser Lys Cys Gly 
25 30 35 

etc acg cca cag tat gaa ggg ctt caa aaa ctg tat gag gaa tac caa 259 
Leu Thr Pro Gin Tyr Glu Gly Leu Gin Lys Leu Tyr Glu Glu Tyr Gin 
40 45 50 

gat cga ggc ttc ttt gtc att ggc gtg ccc tgc aat caa ttc aac ggc 307 
Asp Arg Gly Phe Phe Val He Gly Val Pro Cys Asn Gin Phe Asn Gly 
55 60 65 



cag gaa cct gga acc gac get gag gtg tgt get ttc gcg caa aat cag 355 
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Gin Glu Pro Gly Thr Asp Ala Glu Val Cys Ala Phe Ala Gin Asn Gin 
70 75 80 85 

tac gac gtc acc ttc ccg etc ttg age aaa acc gag gtg aat ggg gag 403 
Tyr Asp Val Thr Phe Pro Leu Leu Ser Lys Thr Glu Val Asn Gly Glu 
9 ° 95 100 

ggt gec cac ccc ctg tac aag gtg etc aaa gag gca act gat ggt age 451 
Gly Ala His Pro Leu Tyr Lys Val Leu Lys Glu Ala Thr Asp Gly Ser 
1°5 110 115 

gaa ate gag tgg aat ttt gag aaa ttc ctg gta gat gca gaa ggt aat 499 
Glu lie Glu Trp Asn Phe Glu Lys Phe Leu Val Asp Ala Glu Gly Asn 
120 125 130 

acg att aag cgc ttt get cct egg acg gaa cca tct gca get gag gta 547 
Thr He Lys Arg Phe Ala Pro Arg Thr Glu Pro Ser Ala Ala Glu Val 
135 140 145 

gtg gaa gca ate gag gag aat etc cct ate taagggctgg ctaggtttga 597 
Val Glu Ala He Glu Glu Asn Leu Pro He 
150 155 



cca 



<210> 24 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Thr Ser He His Asp He Ser Val Thr Leu Asn Asp Gly Thr Glu 
1 5 10 15 

Thr Thr Met Ala Asp Trp Ala Gly His Leu Leu Leu He Val Asn Val 
20 25 30 

Ala Ser Lys Cys Gly Leu Thr Pro Gin Tyr Glu Gly Leu Gin Lys Leu 
35 40 45 

Tyr Glu Glu Tyr Gin Asp Arg Gly Phe Phe Val He Gly Val Pro Cys 
50 55 60 

Asn Gin Phe Asn Gly Gin Glu Pro Gly Thr Asp Ala Glu Val Cys Ala 
65 70 75 80 

Phe Ala Gin Asn Gin Tyr Asp Val Thr Phe Pro Leu Leu Ser Lys Thr 
85 90 95 

Glu Val Asn Gly Glu Gly Ala His Pro Leu Tyr Lys Val Leu Lys Glu 
100 105 110 

Ala Thr Asp Gly Ser Glu He Glu Trp Asn Phe Glu Lys Phe Leu Val 
115 120 125 

Asp Ala Glu Gly Asn Thr He Lys Arg Phe Ala Pro Arg Thr Glu Pro 
130 135 140 

Ser Ala Ala Glu Val Val Glu Ala He Glu Glu Asn Leu Pro He 
145 150 155 



600 
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<210> 25 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXA01020 

<400> 25 

gattccgcac catcggccaa gtcaccaaaa cacgccacga agacctcgtc accgtagata 60 

agaaaacccc cgcattttcc gatggatgga gaagcttcta atg acc aac acc eta 115 

Met Thr Asn Thr Leu 
1 5 

tgg aat tea gta gac gaa etc ccc ate cac gac tec tgg aaa cca gta 163 
Trp Asn Ser Val Asp Glu Leu Pro He His Asp Ser Trp Lys Pro Val 
10 15 20 

etc aaa cca gtc gaa gac gee ate cga aaa etc ggt gta ttc etc gcg 211 
Leu Lys Pro Val Glu Asp Ala He Arg Lys Leu Gly Val Phe Leu Ala 
25 30 35 

gaa gaa gaa ttc ctt cca cca gta gat gac gta ttc aga gca ttt age 259 
Glu Glu Glu Phe Leu Pro Pro Val Asp Asp Val Phe Arg Ala Phe Ser 
40 45 50 

tac ccc ttt gac gca gta aaa gta ctg ate atg gga caa gac cca tat 307 
Tyr Pro Phe Asp Ala Val Lys Val Leu He Met Gly Gin Asp Pro Tyr 
55 60 65 

ccc acc cca gga cat gee atg gga ctg age ttt tec acc caa cca gac 355 
Pro Thr Pro Gly His Ala Met Gly Leu Ser Phe Ser Thr Gin Pro Asp 
70 75 80 85 

gta cga cca ctg cca egg age ctg aac aat ate ttc aaa gag ctg gtg 403 
Val Arg Pro Leu Pro Arg Ser Leu Asn Asn lie Phe Lys Glu Leu Val 
90 95 100 

agt gat gtc ggc tct tta ggc gat teg gcg tea gag cag ggg gee ttg 451 
Ser Asp Val Gly Ser Leu Gly Asp Ser Ala Ser Glu Gin Gly Ala Leu 
105 110 115 

gac tta ggt att aac gcg ccg ggc tct gtc get ggc aca caa gtt gee 499 
Asp Leu Gly He Asn Ala Pro Gly Ser Val Ala Gly Thr Gin Val Ala 
120 125 130 

ttg ccc gcg gac ggc gac etc cgt gca tgg age aac caa ggc gtc gca 547 
Leu Pro Ala Asp Gly Asp Leu Arg Ala Trp Ser Asn Gin Gly Val Ala 
135 140 145 

ttg ttc aac cgc gta etc acc gtc cac cca ggc cag gee gga age cac 595 
Leu Phe Asn Arg Val Leu Thr Val His Pro Gly Gin Ala Gly Ser His 
150 155 160 165 



aag ggt aaa ggc tgg gaa gcg gta acc gaa cag gcg att aaa gee ttg 643 
Lys Gly Lys Gly Trp Glu Ala Val Thr Glu Gin Ala He Lys Ala Leu 
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"0 175 



180 



gcg gag egg gat caa ccc ttg gtg gca ate ctg tgg ggt aaa caa gec 691 
Ala Glu Arg Asp Gin Pro Leu Val Ala He Leu Trp lly L ys Gin Ala 
185 190 195 

Gin Glu rf 9 " C Ctt gga gat aCg CCg ate tgc tea gtg 739 

Gin Glu Val Gin Lys Phe Leu Gly Asp Thr Pro Cys He Cys Ser Val 
200 205 210 

h 3 ! o C9 Ctg tCg gCg tCg aga ggc fctt fctt gg<= tct aag cct 787 

Hxs Pro Ser Pro Leu Ser Ala Ser Arg Gly Phe Phe Gly Ser Lys Pro 

220 225 



80 



Ser Thr Gin Pro Asp Val Arg Pro Leu Pro Arg Ser Leu Asn Asn He 

85 90 95 

Phe Lys Glu Leu Val Ser Asp Val Gly Ser Leu Gly Asp Ser Ala Ser 

100 105 110 

Glu Gin Gly Ala Leu Asp Leu Gly He Asn Ala Pro Gly Ser Val Ala 

H5 120 125 

Gly Thr Gin Val Ala Leu Pro Ala Asp Gly Asp Leu Arg Ala Trp Ser 



140 



Asn Gin Gly Val Ala Leu Phe Asn Arg Val Leu Thr Val His Pro Gly 

150 155 160 

Gin Ala Gly Ser His Lys Gly Lys Gly Trp Glu Ala Val Thr Glu Gin 

165 170 175 



870 



ttt agt cgt gcg aac gaa ate tta age age etc ggt gec acc aaa atr 
Phe Ser Arg Ala Asn Glu lie Leu Ser Ser Leu Gly 111 ?hr Tlu lie 

235 240 245 

gat tgg teg ctg taaggtatct gattatgtcc agt 
Asp Trp Ser Leu 



t H <210> 26 
nil <211> 249 
q <212> PRT 

<213> Corynebacteriura glutamicum 

03 <400> 26 

W Met Thr Asn Thr Leu Trp Asn Ser Val Asp Glu Leu Pro He His Asp 
7 5 1° 15 

g Ser Trp Lys Pro Val Leu Lys Pro Val Glu Asp Ala He Arg Lys Leu 
01 20 25 30 

g Gly Val Phe Leu Ala Glu Glu Glu Phe Leu Pro Pro Val Asp Asp Val 
Q 35 40 45 

G Phe Arg Ala Phe Ser Tyr Pro Phe Asp Ala Val Lys Val Leu He Met 

55 60 

Gly Gin Asp Pro Tyr Pro Thr Pro Gly His Ala Met Gly Leu Ser Phe 

70 75 
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Ala lie Lys Ala Leu Ala Glu Arg Asp Gin Pro Leu Val Ala lie Leu 
180 185 190 

Trp Gly Lys Gin Ala Gin Glu Val Gin Lys Phe Leu Gly Asp Thr Pro 
195 200 205 

Cys lie Cys Ser Val His Pro Ser Pro Leu Ser Ala Ser Arg Gly Phe 
210 215 220 

Phe Gly Ser Lys Pro Phe Ser Arg Ala Asn Glu lie Leu Ser Ser Leu 
225 230 235 240 

Gly Ala Thr Glu lie Asp Trp Ser Leu 
245 



<210> 27 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXN00484 



<400> 27 

acgtaccggt aatccgcttg aaatactgcc gaaaatagtc tctgagatgg aagtcaaagc 60 



cgtcacatgg aatcgacgct atcatcaacc gttatgtgaa gtg gat gcc act etc 

Val Asp Ala Thr Leu 
1 5 



115 



aaa aag aat etc cgt gat aaa ggg att gaa gtg cat age cac cca ggt 
Lys Lys Asn Leu Arg Asp Lys Gly lie Glu Val His Ser His Pro Gly 
10 15 20 



163 



ttt tta etc act gaa ccc tgg gaa gtc agt acc get acc gga act ccc 
Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr Ala Thr Gly Thr Pro 
25 30 35 



211 



tac aag gta ttt acc cct ttt tct aaa gcc gca tgg gaa gta gcc aga 
Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala Trp Glu Val Ala Arg 
40 45 50 



259 



gta cat gca tat gaa act gtt aaa aac aat gtg cct gtc ccc tct cac 
Val His Ala Tyr Glu Thr Val Lys Asn Asn Val Pro Val Pro Ser His 
55 60 65 



307 



eta aca gga cca gag gat gta gag ctg ccc ate eta gaa atg gag caa 
Leu Thr Gly Pro Glu Asp Val Glu Leu Pro lie Leu Glu Met Glu Gin 
70 75 80 85 



355 



cct ttt tgg tea aca acg tta gtt aag gag tgt get ccc ggt gaa aaa 
Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys Ala Pro Gly Glu Lys 
90 95 100 



403 



aat get teg gaa aaa etc ttt gat ttt ttg gaa cat eta cag gac tac 451 
Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu His Leu Gin Asp Tyr 
105 110 115 
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ccg caa get cga gac age tta gee cga tec get aca agt aaa tta tct 499 

Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala Thr Ser Lys Leu Ser 
120 125 130 

get cat eta agg ttt ggt gag ate age ate cac cgc gtg tgg gca gag 547 

Ala His Leu Arg Phe Gly Glu lie Ser lie His Arg Val Trp Ala Glu 

135 140 145 

act gca gca ata gac tct gaa gga act gag tta ttt ctt aaa gaa ctt 595 

Thr Ala Ala lie Asp Ser Glu Gly Thr Glu Leu Phe Leu Lys Glu Leu 

150 155 160 165 

etc tgg aga gat ttt gcg tgg cat cga ctt tat gec ctg cca cac atg 643 

Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr Ala Leu Pro His Met 
170 175 180 

gac acg caa aac gtt cgt atg caa ttt aat cgt ttc gga tgg tec tgg 691 

Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg Phe Gly Trp Ser Trp 
185 190 195 

gat ccg agt gaa aaa gat aaa ctt aac act cca tec ace cct ctt ate 739 

Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro Ser Thr Pro Leu lie 
200 205 210 

ccc ace aaa get gac caa ttc cat gag gat tta gca gca tgg cgt gca 787 

Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu Ala Ala Trp Arg Ala 

215 220 225 

gga aaa aca gga att ccg ctg gtc gat gca ggc atg cga gaa tta tgg 835 

Gly Lys Thr Gly lie Pro Leu Val Asp Ala Gly Met Arg Glu Leu Trp 

230 235 240 245 

gec acc ggg tea atg cac aat cgc gtc aga atg gta gta get agt ttt 883 

Ala Thr Gly Ser Met His Asn Arg Val Arg Met Val Val Ala Ser Phe 
250 255 260 

tta acc aag aat etc cag ate cat tgg cgt cat ggc gaa gaa tgg ttt 931 

Leu Thr Lys Asn Leu Gin lie His Trp Arg His Gly Glu Glu Trp Phe 
265 270 275 

tgg gaa act etc gta gat get gat cca get tct aat get ttc aac tgg 979 

Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser Asn Ala Phe Asn Trp 
280 285 290 

caa tgg get gcg ggt age gga gat gac get teg cct tat ttc cgt att 1027 

Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser Pro Tyr Phe Arg lie 

295 300 305 

ttt aat ccg gtc acc caa gcg aaa aaa ttt gat cca gat gaa act tat 1075 

Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp Pro Asp Glu Thr Tyr 

310 315 320 325 

att cgt cgc tgg gta ccc gaa tat gga aca cca tea tat ccg gat ccc 1123 

lie Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro Ser Tyr Pro Asp Pro 
330 335 340 

ate gtc gat ctg aaa gaa tec cgt caa att get tta gac gec tac tct 1171 

lie Val Asp Leu Lys Glu Ser Arg Gin lie Ala Leu Asp Ala Tyr Ser 
345 350 355 
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gcg att aag tgagtttacg cgcagctttt aaa 
Ala lie Lys 
360 



1203 



<210> 28 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Asp Ala Thr Leu Lys Lys Asn Leu Arg Asp Lys Gly lie Glu Val 
1 5 10 15 

His Ser His Pro Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr 
20 25 30 

Ala Thr Gly Thr Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala 
35 40 45 

Trp Glu Val Ala Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn Val 
50 55 60 

Pro Val Pro Ser His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro lie 
65 70 75 80 

Leu Glu Met Glu Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys 
85 90 95 

Ala Pro Gly Glu Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu 
100 105 110 

His Leu Gin Asp Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala 
115 120 125 

Thr Ser Lys Leu Ser Ala His Leu Arg Phe Gly Glu lie Ser lie His 
130 135 140 

Arg Val Trp Ala Glu Thr Ala Ala lie Asp Ser Glu Gly Thr Glu Leu 
145 150 155 160 

Phe Leu Lys Glu Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr 
165 170 175 

Ala Leu Pro His Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg 
180 185 190 

Phe Gly Trp Ser Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro 
195 200 205 

Ser Thr Pro Leu lie Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu 
210 215 220 

Ala Ala Trp Arg Ala Gly Lys Thr Gly lie Pro Leu Val Asp Ala Gly 
225 230 235 240 

Met Arg Glu Leu Trp Ala Thr Gly Ser Met His Asn Arg Val Arg Met 



245 



250 



255 



Val Val Ala Ser Phe Leu Thr Lys Asn Leu Gin lie His Trp Arg His 
260 265 270 
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Gly Glu Glu Trp Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser 
275 280 285 

Asn Ala Phe Asn Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser 
290 295 300 

Pro Tyr Phe Arg He Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp 
305 310 315 320 

Pro Asp Glu Thr Tyr He Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro 
325 330 335 

Ser Tyr Pro Asp Pro He Val Asp Leu Lys Glu Ser Arg Gin lie Ala 
340 345 350 

Leu Asp Ala Tyr Ser Ala He Lys 
355 360 



<210> 29 

<211> 1158 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1135) 

<223> FRXA00484 

<400> 29 

gatggaagtc aaagccgtca catggaatcg acgctatcat caaccgttat gtgaagtgga 60 

tgccactctc aaaaagaatc tccgtgataa agggattgaa gtg cat age cac cca 115 

Val His Ser His Pro 
1 ' 5 

ggt ttt tta etc act gaa ccc tgg gaa gtc agt acc get acc gga act 163 

Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser Thr Ala Thr Gly Thr 
10 15 20 

ccc tac aag gta ttt acc cct ttt tct aaa gee gca tgg gaa gta gec 211 
Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala Ala Trp Glu Val Ala 
25 30 35 

aga gta cat gca tat gaa act gtt aaa aac aat gtg cct gtc ccc tct 259 
Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn Val Pro Val Pro Ser 
40 45 50 

cac eta aca gga cca gag gat gta gag ctg ccc ate eta gaa atg gag 307 
His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro lie Leu Glu Met Glu 



55 60 



65 



355 



caa cct ttt tgg tea aca acg tta gtt aag gag tgt get ccc ggt gaa 

Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu Cys Ala Pro Gly Glu 
70 75 80 85 

aaa aat get teg gaa aaa etc ttt gat ttt ttg gaa cat eta cag gac 403 

Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu Glu His Leu Gin Asp 

90 95 100 



BGI-127CP 



45 



tac ccg caa get cga gac age tta gec cga tec get aca agt aaa tta 
Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser Ala Thr Ser Lys Leu 
105 110 115 



451 



tct get cat eta agg ttt ggt gag ate age ate cac cgc gtg tgg gca 
Ser Ala His Leu Arg Phe Gly Glu lie Ser lie His Arg Val Trp Ala 
120 125 130 



499 



gag act gca gca ata gac tct gaa gga act gag tta ttt ctt aaa gaa 
Glu Thr Ala Ala He Asp Ser Glu Gly Thr Glu Leu Phe Leu Lys Glu 
135 140 145 



547 



ctt etc tgg aga gat ttt gcg tgg cat cga ctt tat gec ctg cca cac 
Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu Tyr Ala Leu Pro His 
150 155 160 165 



595 



atg gac acg caa aac gtt cgt atg caa ttt aat cgt ttc gga tgg tec 
Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn Arg Phe Gly Trp Ser 
170 175 180 



643 



tgg gat ccg agt gaa aaa gat aaa ctt aac act cca tec acc cct ctt 
Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr Pro Ser Thr Pro Leu 
185 190 195 



691 



ate ccc acc aaa get gac caa ttc cat gag gat tta gca gca tgg cgt 
He Pro Thr Lys Ala Asp Gin Phe His Glu Asp Leu Ala Ala Trp Arg 
200 205 210 



739 



gca gga aaa aca gga att ccg ctg gtc gat gca ggc atg cga gaa tta 
Ala Gly Lys Thr Gly lie Pro Leu Val Asp Ala Gly Met Arg Glu Leu 
215 220 225 



787 



tgg gee acc ggg tea atg cac aat cgc gtc aga atg gta gta get agt 
Trp Ala Thr Gly Ser Met His Asn Arg Val Arg Met Val Val Ala Ser 
230 235 240 245 



835 



ttt tta acc aag aat etc cag ate cat tgg cgt cat ggc gaa gaa tgg 
Phe Leu Thr Lys Asn Leu Gin He His Trp Arg His Gly Glu Glu Trp 
250 255 260 



883 



ttt tgg gaa act etc gta gat get gat cca get tct aat get ttc aac 
Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala Ser Asn Ala Phe Asn 
265 270 275 



931 



tgg caa tgg get gcg ggt age gga gat gac get teg cct tat ttc cgt 
Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala Ser Pro Tyr Phe Arg 
280 285 290 



979 



att ttt aat ccg gtc acc caa gcg aaa aaa ttt gat cca gat gaa act 
He Phe Asn Pro Val Thr Gin Ala Lys Lys Phe Asp Pro Asp Glu Thr 
295 300 305 



1027 



tat att cgt cgc tgg gta ccc gaa tat gga aca cca tea tat ccg gat 
Tyr He Arg Arg Trp Val Pro Glu Tyr Gly Thr Pro Ser Tyr Pro Asp 
310 315 320 325 



1075 



ccc ate gtc gat ctg aaa gaa tec cgt caa att get tta gac gee tac 
Pro He Val Asp Leu Lys Glu Ser Arg Gin He Ala Leu Asp Ala Tyr 
330 335 340 



1123 



tct gcg att aag tgagtttacg cgcagctttt aaa 



1158 



BGI-127CP 
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Ser Ala lie Lys 
345 



<210> 30 
<211> 345 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Val His Ser His Pro Gly Phe Leu Leu Thr Glu Pro Trp Glu Val Ser 
15 10 15 

Thr Ala Thr Gly Thr Pro Tyr Lys Val Phe Thr Pro Phe Ser Lys Ala 
20 25 30 

Ala Trp Glu Val Ala Arg Val His Ala Tyr Glu Thr Val Lys Asn Asn 
35 40 45 

Val Pro Val Pro Ser His Leu Thr Gly Pro Glu Asp Val Glu Leu Pro 
50 55 60 

lie Leu Glu Met Glu Gin Pro Phe Trp Ser Thr Thr Leu Val Lys Glu 
65 70 75 80 

Cys Ala Pro Gly Glu Lys Asn Ala Ser Glu Lys Leu Phe Asp Phe Leu 
85 90 95 

Glu His Leu Gin Asp Tyr Pro Gin Ala Arg Asp Ser Leu Ala Arg Ser 
100 105 110 

Ala Thr Ser Lys Leu Ser Ala His Leu Arg Phe Gly Glu lie Ser lie 
115 120 125 

His Arg Val Trp Ala Glu Thr Ala Ala lie Asp Ser Glu Gly Thr Glu 
130 135 140 

Leu Phe Leu Lys Glu Leu Leu Trp Arg Asp Phe Ala Trp His Arg Leu 
145 150 155 160 

Tyr Ala Leu Pro His Met Asp Thr Gin Asn Val Arg Met Gin Phe Asn 
165 170 175 

Arg Phe Gly Trp Ser Trp Asp Pro Ser Glu Lys Asp Lys Leu Asn Thr 
180 185 190 

Pro Ser Thr Pro Leu lie Pro Thr Lys Ala Asp Gin Phe His Glu Asp 
195 200 205 

Leu Ala Ala Trp Arg Ala Gly Lys Thr Gly lie Pro Leu Val Asp Ala 
210 215 220 

Gly Met Arg Glu Leu Trp Ala Thr Gly Ser Met His Asn Arg Val Arg 
225 230 235 240 

Met Val Val Ala Ser Phe Leu Thr Lys Asn Leu Gin lie His Trp Arg 



245 



250 



255 



His Gly Glu Glu Trp Phe Trp Glu Thr Leu Val Asp Ala Asp Pro Ala 
260 265 270 
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Ser Asn Ala Phe Asn Trp Gin Trp Ala Ala Gly Ser Gly Asp Asp Ala 
275 280 285 

Ser Pro Tyr Phe Arg He Phe Asn Pro Val Thr Gin Ala Lys Lys Phe 
290 295 300 

Asp Pro Asp Glu Thr Tyr He Arg Arg Trp Val Pro Glu Tyr Gly Thr 
305 310 315 320 

Pro Ser Tyr Pro Asp Pro He Val Asp Leu Lys Glu Ser Arg Gin He 
325 330 335 

Ala Leu Asp Ala Tyr Ser Ala He Lys 
340 345 

<210> 31 
<211> 1002 - 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA02476 

<400> 31 

cgggcggagt tctatcaaca ttacgcaaag gcataagctt tattattcca ctcggtgtga 60 

catatgacct aaagtgccag tcagtacaat catttaggtc atg tea ttt aca get 115 

Met Ser Phe Thr Ala 
1 5 

ttt caa aca gec ctg etc gtg tgg ttt aga gca aat gee cgc gat ctt 163 
Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala Asn Ala Arg Asp Leu 
10 15 20 

gcg tgg cgt gat ccc aat act tea gca tgg gga att etc ctt tea gag 211 
Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly He Leu Leu Ser Glu 
25 30 35 



gtg atg age caa caa act ccc gtc gcg cga gtc gag ccg att tgg cgt 
Val Met Ser Gin Gin Thr Pro Val Ala Arg Val Glu Pro He Trp Arq 
40 45 50 



259 



gag tgg atg gaa aaa tgg ccc act ccg gaa gat ttc gcg aat gcg age 307 

Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp Phe Ala Asn Ala Ser 

55 60 65 

ace gat gag att ttg egg teg tgg ggc aag ttg ggc tat cca cgt agg 355 

Thr Asp Glu He Leu Arg Ser Trp Gly Lys Leu Gly Tyr Pro Arg Arg 

70 75 80 85 

gcg ctg agg ttg aag gaa tgt gcg gag gtg ate gtc gaa aag cat gee 403 

Ala Leu Arg Leu Lys Glu Cys Ala Glu Val He Val Glu Lys His Ala 

90 95 100 

ggc gag gtg ccg gat acg gtg gag gcg ctg etc gcg ttg ccg ggg ate 451 

Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu Ala Leu Pro Gly He 

105 110 115 
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ggt gat tac acg gcg cgc gcg gtc gcg gcg ttt cat ttt ggg cag cgc 499 

Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe His Phe Gly Gin Arg 

120 125 130 

gtg ccg gtg gtc gat acg aac gtg cgt cgc gtg tac cag cgc gcg gta 547 

Val Pro Val Val Asp Thr Asn Val Arg Arg Val Tyr Gin Arg Ala Val 

135 140 145 

gcc gga cgt tac ctt gcg ggg cct gcg aaa aag caa gag ctt ate gac 595 

Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys Gin Glu Leu lie Asp 

150 155 160 165 

gtc tec ctt etc ctt ccc aac act cac gcc cca gaa ttc tct gcc gca 643 

Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro Glu Phe Ser Ala Ala 

170 175 180 

ata atg gag ttg ggt get ctt ate tgc acg gcc act tec cca aag tgt 691 

lie Met Glu Leu Gly Ala Leu lie Cys Thr Ala Thr Ser Pro Lys Cys 

185 190 195 

gac acc tgc cca ctg ctt gac cag tgt caa tgg caa aaa ctt ggc tgt 739 

Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp Gin Lys Leu Gly Cys 

200 205 210 

ccc tec ccg agt gaa gag gag ctg get tea gcg aaa aag cgt gtg cag 787 

Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala Lys Lys Arg Val Gin 

215 220 225 

aaa ttt gtg gga acc gac cga caa gtc cgt ggc eta ate atg gac gta 835 

Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly Leu lie Met Asp Val 

230 235 240 245 

ctg cgc aat gcc acc gca cct gtg cca eta tec gcg att gat gtc gtg 883 

Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser Ala lie Asp Val Val 

250 255 260 

tgg cct gac gat gcc caa cgc tec egg gcg ctg ttt teg etc att gag 931 

Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu Phe Ser Leu lie Glu 

265 270 275 

gac gga etc gcg gaa caa aat gag gcg ggt tat ttc cac ctg cca egg 979 

Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr Phe His Leu Pro Arg 

280 285 290 

taaaccactg cgcgcctgca aaa 1002 



<210> 32 
<211> 293 
<212> PRT 

<213> Corynebact er ium glutamicum 
<400> 32 

Met Ser Phe Thr Ala Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala 
15 10 15 

Asn Ala Arg Asp Leu Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly 
20 25 30 



lie Leu Leu Ser Glu Val Met Ser Gin Gin Thr Pro Val Ala Arg Val 
35 40 45 
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Glu Pro lie Trp Arg Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp 
50 55 60 

Phe Ala Asn Ala Ser Thr Asp Glu He Leu Arg Ser Trp Gly Lys Leu 
65 70 75 80 

Gly Tyr Pro Arg Arg Ala Leu Arg Leu Lys Glu Cys Ala Glu Val He 
85 90 95 

Val Glu Lys His Ala Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu 
100 105 HO 

Ala Leu Pro Gly He Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe 
115 120 125 

His Phe Gly Gin Arg Val Pro Val Val Asp Thr Asn Val Arg Arg Val 
130 135 14Q 

Tyr Gin Arg Ala Val Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys 
145 150 155 160 

Gin Glu Leu He Asp Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro 
165 170 175 

Glu Phe Ser Ala Ala He Met Glu Leu Gly Ala Leu He Cys Thr Ala 
180 185 190 

Thr Ser Pro Lys Cys Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp 
195 200 205 

Gin Lys Leu Gly Cys Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala 
210 215 220 

Lys Lys Arg Val Gin Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly 
225 230 235 240 

Leu lie Met Asp Val Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser 
245 250 255 

Ala He Asp Val Val Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu 
260 265 270 

Phe Ser Leu He Glu Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr 
275 280 285 

Phe His Leu Pro Arg 
290 



<210> 33 
<211> 891 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (868) 

<223> RXA00102 



<400> 33 



BGI-127CP ^ -50- 



gggaatgcga tttcgaccac cagtggcacg ggaaaccccc tcagatacgc ttcccaccag 60 

gacttttcgt ggaggcttcg gacggcgcta acctgatgac atg cca gaa ggt gat 115 

Met Pro Glu Gly Asp 
1 5 

tec gta ttc caa etc tec cgc aaa ctt caa ttc atg cgc gga aga gaa 163 
Ser Val Phe Gin Leu Ser Arg Lys Leu Gin Phe Met Arg Gly Arg Glu 
10 15 20 

gtg ctg gaa acc tec ctg cgt gtg cca tea gtg gca ctt cac gat ttc 211 
Val Leu Glu Thr Ser Leu Arg Val Pro Ser Val Ala Leu His Asp Phe 
25 30 35 

acc ggt caa acc gtc aac cgc gta tgg ccc tac gga aaa cac etc ttc 259 
Thr Gly Gin Thr Val Asn Arg Val Trp Pro Tyr Gly Lys His Leu Phe 
40 45 50 

atg caa ttc ggt gaa gag ate etc cac acc cac etc aaa atg gaa ggg 307 
Met Gin Phe Gly Glu Glu lie Leu His Thr His Leu Lys Met Glu Gly 
55 60 65 

acg tgg get gtc cac cgc aaa ggc gat cgc tgg cgc aaa cct gga cac 355 
Thr Trp Ala Val His Arg Lys Gly Asp Arg Trp Arg Lys Pro Gly His 
70 75 80 . 85 

acc gcg agg gta gtg ctt gtg ctg teg gaa aac ate gag gtg gtg ggg 403 
Thr Ala Arg Val Val Leu Val Leu Ser Glu Asn lie Glu Val Val Gly 
90 95 100 

cat tec etc ggc ttt gtc aga gtg ttc ccc gca aac cgc tac tec gaa 451 
His Ser Leu Gly Phe Val Arg Val Phe Pro Ala Asn Arg Tyr Ser Glu 
105 110 115 

gag ate get tac etc ggc ccc gac gtc ctt gec gaa gaa ttc gac ate 499 
Glu lie Ala Tyr Leu Gly Pro Asp Val Leu Ala Glu Glu Phe Asp lie 
120 125 130 

aac acc gca egg aac aat att gca teg aac cct tec cga aca att ggc 547 
Asn Thr Ala Arg Asn Asn lie Ala Ser Asn Pro Ser Arg Thr lie Gly 
135 140 145 

gaa gec etc etc gac caa tec aac etc get gga gta ggc aac gaa tac 595 
Glu Ala Leu Leu Asp Gin Ser Asn Leu Ala Gly Val Gly Asn Glu Tyr 
150 155 160 165 

cgc get gag ate tgc ttc etc atg ggc gtc cac ccg gcg aca caa gta 643 
Arg Ala Glu lie Cys Phe Leu Met Gly Val His Pro Ala Thr Gin Val 
170 175 180 

gga tac gtt gac gtc gaa aag get ctg aag att acc cga aga etc atg 691 
Gly Tyr Val Asp Val Glu Lys Ala Leu Lys lie Thr Arg Arg Leu Met 
185 190 195 

tgg gaa aat cga aat teg ccg att cga gtg acc acc ggg gtt cga cgc 739 
Trp Glu Asn Arg Asn Ser Pro lie Arg Val Thr Thr Gly Val Arg Arg 
200 205 210 



gee ggg gaa tec acc tat gtg ttt ggg cgt aac aat aaa ccg tgc agg 
Ala Gly Glu Ser Thr Tyr Val Phe Gly Arg Asn Asn Lys Pro Cys Arg 
215 220 225 



787 



BGM27CP 



aga tgc cga acc cca ate gtg aaa gec gag ttg ggg gag cga ata ate 835 

Arg Cys Arg Thr Pro He Val Lys Ala Glu Leu Gly Glu Arg He He 
230 235 240 245 

tgg tgg tgt ccg cgc tgc caa ccg eta aac teg tgaagcatga gactaatact 888 

Trp Trp Cys Pro Arg Cys Gin Pro Leu Asn Ser 
250 255 



caa 



<210> 34 
<211> 256 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 34 

Met Pro Glu Gly Asp Ser Val Phe Gin Leu Ser Arg Lys Leu Gin Phe 
1 5 10 



15 



Met Arg Gly Arg Glu Val Leu Glu Thr Ser Leu Arg Val Pro Ser Val 
20 25 30 

Ala Leu His Asp Phe Thr Gly Gin Thr Val Asn Arg Val Trp Pro Tyr 
35 40 45 

Gly Lys His Leu Phe Met Gin Phe Gly Glu Glu He Leu His Thr His 
50 55 60 

Leu Lys Met Glu Gly Thr Trp Ala Val His Arg Lys Gly Asp Arg Trp 
65 70 75 80 

Arg Lys Pro Gly His Thr Ala Arg Val Val Leu Val Leu Ser Glu Asn 
85 90 95 

He Glu Val Val Gly His Ser Leu Gly Phe Val Arg Val Phe Pro Ala 
100 105 110 

Asn Arg Tyr Ser Glu Glu He Ala Tyr Leu Gly Pro Asp Val Leu Ala 
115 120 125 

Glu Glu Phe Asp He Asn Thr Ala Arg Asn Asn He Ala Ser Asn Pro 
130 135 14Q 

Ser Arg Thr He Gly Glu Ala Leu Leu Asp Gin Ser Asn Leu Ala Gly 
145 150 155 160 

Val Gly Asn Glu Tyr Arg Ala Glu He Cys Phe Leu Met Gly Val His 
165 170 175 

Pro Ala Thr Gin Val Gly Tyr Val Asp Val Glu Lys Ala Leu Lys He 
180 185 190 

Thr Arg Arg Leu Met Trp Glu Asn Arg Asn Ser Pro He Arg Val Thr 
i95 200 205 

Thr Gly Val Arg Arg Ala Gly Glu Ser Thr Tyr Val Phe Gly Arg Asn 
210 215 220 

Asn Lys Pro Cys Arg Arg Cys Arg Thr Pro He Val Lys Ala Glu Leu 



891 
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225 230 235 240 

Gly Glu Arg He He Trp Trp Cys Pro Arg Cys Gin Pro Leu Asn Ser 
245 250 255 



<210> 35 
<211> 930 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (907) 

<223> RXN01670 



<400> 35 

cttatttata ttaggttgtc ctatcctgaa agtgccgatt cccgcaggcc acgcttagtt 60 

ttttatcaaa tcggcacacc ggctactaag gttggtgatt atg cct gaa gga cac 115 

Met Pro Glu Gly His 
1 5 

gtg att cat cga eta get ggg gaa etc acc aag aat ttt ggc gat acc 163 

Val He His Arg Leu Ala Gly Glu Leu Thr Lys Asn Phe Gly Asp Thr 
10 15 20 

att ttg gac gec act tea cct caa gga cgc ttt act tct gaa gcg gcg 211 
He Leu Asp Ala Thr Ser Pro Gin Gly Arg Phe Thr Ser Glu Ala Ala 
25 30 35 

ate ate aac ggt cac cgc ate gcg gtt gcg gag get tac ggc aag cac 259 
He He Asn Gly His Arg He Ala Val Ala Glu Ala Tyr Gly Lys His 
40 45 50 

ctg ttc gtc gag ttc gat gcg gat cac cct gag cac att ttg tat ate 307 
Leu Phe Val Glu Phe Asp Ala Asp His Pro Glu His He Leu Tyr He 
55 60 65 

cat ttg ggg ctg att ggc acg ttg cag ttt gaa cct gcg gaa gaa acc 355 
His Leu Gly Leu He Gly Thr Leu Gin Phe Glu Pro Ala Glu Glu Thr 
70 75 80 85 

cgc ggg cag att cgc ctg cac ctt tec gac ggg gag ate gca get aat 403 
Arg Gly Gin He Arg Leu His Leu Ser Asp Gly Glu He Ala Ala Asn 
90 95 100 

ttg cgc gga ccc caa tgg tgc agg ttg ate acc gat gca gag cgc acc 451 
Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr Asp Ala Glu Arg Thr 
105 HO H5 

cag gec att gga aaa ttg ggc get gat ccg att cgc gat gat gee gat 499 
Gin Ala He Gly Lys Leu Gly Ala Asp Pro He Arg Asp Asp Ala Asp 
12° 125 130 

ccg gaa cca att egg att aag gtg cag cgc tea ggg cga age att ggt 547 
Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly Arg Ser He Gly 
135 140 145 



BGM27CP 
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teg ttg ttg atg gat cag aag ctt ttc gca ggt gtg gga aat ate tac 595 
Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val Gly Asn He Tyr 
150 "5 160 165 

cgt gcg gag aca ctt ttc cgc ctg ggg att tea ccg ttc acc att gga 643 
Arg Ala Glu Thr Leu Phe Arg Leu Gly He Ser Pro Phe Thr He Gly 
170 175 180 

aaa gac ate acc acg gca cag ttc cga tec att tgg gcg gat ctt gtt 691 
Lys Asp He Thr Thr Ala Gin Phe Arg Ser He Trp Ala Asp Leu Val 
185 190 195 

ggg ttg atg aaa gac ggt gtt gtg act ggt egg att gat act gtg cgc 739 
Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg He Asp Thr Val Ara 
200 205 210 

ccg gaa cac aca ccg gag gcg atg ggt agg cca ccg egg aaa gat gat 787 
Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro Pro Arg Lys Asp Asp 
215 220 225 

cac ggc ggt gag gtt tac acc tat egg cga acc ggt caa gag tgc ttt 835 
His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr Gly Gin Glu Cys Phe 
230 235 240 245 

ctg tgc gca act ccc ate aag gag cag gtc atg gag ggt cgc aac tta 883 
Leu Cys Ala Thr Pro He Lys Glu Gin Val Met Glu Gly Arg Asn Leu 
250 255 260 



ttt tgg tgt ccc ggc tgc caa cgc tagacagatt caccttttgc tgt 
Phe Trp Cys Pro Gly Cys Gin Arg 
265 



<210> 36 
<211> 269 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Pro Glu Gly His Val lie His Arg Leu Ala Gly Glu Leu Thr Lys 
1 5 10 15 

Asn Phe Gly Asp Thr He Leu Asp Ala Thr Ser Pro Gin Gly Arq Phe 
20 25 30 

Thr Ser Glu Ala Ala He He Asn Gly His Arg He Ala Val Ala Glu 
35 40 45 

Ala Tyr Gly Lys His Leu Phe Val Glu Phe Asp Ala Asp His Pro Glu 
50 55 60 

His He Leu Tyr He His Leu Gly Leu He Gly Thr Leu Gin Phe Glu 
65 7 ° 75 80 

Pro Ala Glu Glu Thr Arg Gly Gin He Arg Leu His Leu Ser Asp Gly 
85 90 95 

Glu He Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr 
100 105 110 



930 
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Asp Ala Glu Arg Thr Gin Ala He Gly Lys Leu Gly Ala Asp Pro He 
115 120 125 

Arg Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arq Ser 
130 135 140 

Gly Arg Ser He Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly 
145 150 155 160 

Val Gly Asn He Tyr Arg Ala Glu Thr Leu Phe Arg Leu Gly He Ser 
165 170 175 

Pro Phe Thr He Gly Lys Asp He Thr Thr Ala Gin Phe Arg Ser He 
180 185 190 

Trp Ala Asp Leu Val Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg 
195 200 205 

He Asp Thr Val Arg Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro 
210 215 220 

Pro Arg Lys Asp Asp His Gly Gly Glu Val Tyr Thr Tyr Arg Arq Thr 
225 230 235 240 

Gly Gin Glu Cys Phe Leu Cys Ala Thr Pro He Lys Glu Gin Val Met 
245 250 255 

Glu Gly Arg Asn Leu Phe Trp Cys Pro Gly Cys Gin Arq 
260 265 



<210> 37 
<211> 635 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (612) 

<223> FRXA01670 



<400> 37 

cat ttt gta tat cat ttg ggg ctg att ggc acg ttg cag ttt gaa cct 48 
His Phe Val Tyr His Leu Gly Leu He Gly Thr Leu Gin Phe Glu Pro 
1 5 10 



15 



gcg gaa gaa acc cgc ggg cag att cgc ctg cac ctt tec gac ggg gag 96 
Ala Glu Glu Thr Arg Gly Gin He Arg Leu His Leu Ser Asp Gly Glu 
20 25 30 

ate gca get aat ttg cgc gga ccc caa tgg tgc agg ttg ate acc gat 144 
He Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu He Thr Asp 
35 40 45 

gca gag cgc acc cag gee att gga aaa ttg ggc get gat ccg att cgc 192 
Ala Glu Arg Thr Gin Ala He Gly Lys Leu Gly Ala Asp Pro He Arq 
50 55 60 

gat gat gee gat ccg gaa cca att egg att aag gtg cag cgc tea ggg 240 
Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly 
65 70 75 80 



BGM27CP 




cga age att ggt teg ttg ttg atg gat cag aag ctt ttc gca ggt gtg 288 
Arg Ser lie Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val 
85 90 95 

gga aat ate tac cgt gcg gag aca ctt ttc cgc ctg ggg att tea ccg 336 
Gly Asn lie Tyr Arg Ala Glu Thr Leu Phe Arg Leu Gly lie Ser Pro 
100 105 110 

ttc ace att gga aaa gac ate ace acg gca cag ttc cga tec att tgg 384 
Phe Thr He Gly Lys Asp He Thr Thr Ala Gin Phe Arg Ser He Trp 
115 120 125 

gcg gat ctt gtt ggg ttg atg aaa gac ggt gtt gtg act ggt egg att 432 
Ala Asp Leu Val Gly Leu Met Lys Asp Gly Val Val Thr Gly Arg He 
130 135 140 

gat act gtg cgc ccg gaa cac aca ccg gag gcg atg ggt agg cca ccg 480 
Asp Thr Val Arg Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro Pro 
1^5 150 155 160 

egg aaa gat gat cac ggc ggt gag gtt tac acc tat egg cga ace ggt 528 
Arg Lys Asp Asp His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr Gly 
165 170 175 

caa gag tgc ttt ctg tgc gca act ccc ate aag gag cag gtc atg gag 576 
Gin Glu Cys Phe Leu Cys Ala Thr Pro He Lys Glu Gin Val Met Glu 
180 185 190 

ggt cgc aac tta ttt tgg tgt ccc ggc tgc caa cgc tagacagatt 622 
Gly Arg Asn Leu Phe Trp Cys Pro Gly Cys Gin Arg 
195 200 

caccttttgc tgt 535 



<210> 38 

<211> 204 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 38 

His Phe Val Tyr His Leu Gly Leu He Gly Thr Leu Gin Phe Glu Pro 
1 5 10 15 

Ala Glu Glu Thr Arg Gly Gin He Arg Leu His Leu Ser Asp Gly Glu 
20 25 30 

He Ala Ala Asn Leu Arg Gly Pro Gin Trp Cys Arg Leu lie Thr Asp 
35 40 45 

Ala Glu Arg Thr Gin Ala He Gly Lys Leu Gly Ala Asp Pro He Arg 
50 55 60 

Asp Asp Ala Asp Pro Glu Pro He Arg He Lys Val Gin Arg Ser Gly 
65 70 75 80 

Arg Ser He Gly Ser Leu Leu Met Asp Gin Lys Leu Phe Ala Gly Val 
85 90 95 



Gly Asn He 



Tyr Arg Ala Glu 



Thr Leu Phe Arg Leu Gly He Ser Pro 
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100 105 



110 



Phe Thr He Gly Lys Asp He Thr Thr Ala Gin Phe Arg Ser He Trp 
115 120 125 

Ala Asp Leu Val Gly Leu Met Lys Asp Gly Val Val Thr Gly Arq He 
130 135 140 

Asp Thr Val Arg Pro Glu His Thr Pro Glu Ala Met Gly Arg Pro Pro 
145 150 155 160 

Arg Lys Asp Asp His Gly Gly Glu Val Tyr Thr Tyr Arg Arg Thr Gly 
165 170 175 

Gin Glu Cys Phe Leu Cys Ala Thr Pro He Lys Glu Gin Val Met Glu 
180 185 190 

Gly Arg Asn Leu Phe Trp Cys Pro Gly Cys Gin Arg 
195 200 



<210> 39 
<211> 981 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> RXA02078 

<400> 39 

acgctggaag gtgaagaaat gggtcgggga gaaggcccga acaagaagct ggccgagcag 60 

gaagcagcgc accaggcatt ccgaaagctt cgggagtccc gtg cct gaa ctg cct 115 

Val Pro Glu Leu Pro 

1 5 

gaa gtt gag gtg gtg cgc cgc ggt tta gaa gat cat atg gtc ggc cac 163 

Glu Val Glu Val Val Arg Arg Gly Leu Glu Asp His Met Val Gly His 

10 15 20 

acc ate gtg tec gee aca gtg ctt cac ccg cgc gca gee cgc aat caa 211 
Thr He Val Ser Ala Thr Val Leu His Pro Arg Ala Ala Arg Asn Gin 
25 30 35 

etc ggc ggt ggc ccc gaa ate gag gec aac ate gca ggg ctt agg gtc 259 
Leu Gly Gly Gly Pro Glu He Glu Ala Asn He Ala Gly Leu Arq Val 
40 45 50 

age get gee aag cga cgc ggc aaa ttc etc tgg ctt gag ctt ate gac 307 
Ser Ala Ala Lys Arg Arg Gly Lys Phe Leu Trp Leu Glu Leu He Asp 
55 60 65 

gca ccc tec ggc gaa acc cgt ccc gat tta ggg eta ctg gtt cac ctt 355 
Ala Pro Ser Gly Glu Thr Arg Pro Asp Leu Gly Leu Leu Val His Leu 
70 7 5 80 85 



ggg atg agt gga caa atg etc ate aaa gaa cca gat gca cca att agt 
Gly Met Ser Gly Gin Met Leu He Lys Glu Pro Asp Ala Pro He Ser 
90 95 100 



403 
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cca cac ctt cga gcc aaa gtc gag eta gat aat ggc gat gaa gtg tgg 451 
Pro His Leu Arg Ala Lys Val Glu Leu Asp Asn Gly Asp Glu Val Trp 
105 HO 115 

ttt gtc gat caa cgc acc ttc ggt tat tgg tgg etc ggc gac eta gtt 499 
Phe Val Asp Gin Arg Thr Phe Gly Tyr Trp Trp Leu Gly Asp Leu Val 
120 125 130 

gat gga gta ccc gaa cgc gtc tct cac att gcc aca gat gta ttg gat 547 
Asp Gly Val Pro Glu Arg Val Ser His He Ala Thr Asp Val Leu Asp 
135 140 145 



gag tct get gat ttc tct gcg att gcg egg aat ttg aaa tct egg aaa 
Glu Ser Ala Asp Phe Ser Ala He Ala Arg Asn Leu Lys Ser Arg Lys 
150 155 160 165 

teg gag ate aaa cgc etc ctg ctt aac caa gag ate gtc tec ggc ate 
Ser Glu He Lys Arg Leu Leu Leu Asn Gin Glu He Val Ser Gly He 
170 175 180 



ttg caa cgt gcc gat cga ctg tec eta get cgc ttg gaa gaa ctt ctt 
Leu Gin Arg Ala Asp Arg Leu Ser Leu Ala Arg Leu Glu Glu Leu Leu 
200 205 210 



tct ttc gac gcg etc tat gtc aac gtc aat ggc aac tec ggc tac ttt 

Ser Phe Asp Ala Leu Tyr Val Asn Val Asn Gly Asn Ser Gly Tyr Phe 

230 235 240 245 

gcg ctg tea ttg aat get tat gcg caa acc ggg gag ccg tgc gga cgc 

Ala Leu Ser Leu Asn Ala Tyr Ala Gin Thr Gly Glu Pro Cys Gly Arg 

250 255 260 

tgc gga aca tta ate ate egg gag agt ttc atg aac cgc ggc tec cac 

Cys Gly Thr Leu He He Arg Glu Ser Phe Met Asn Arg Gly Ser His 

265 270 275 

tac tgc cca aac tgc cag aag egg cgc tagctgatga gcgaagcttt 

Tyr Cys Pro Asn Cys Gin Lys Arg Arg 

280 285 

tga 



<210> 40 
<211> 286 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Val Pro Glu Leu Pro Glu Val Glu Val Val Arg Arg Gly Leu Glu Asp 
15 10 i5 



595 



643 



gga aat ate tat gcc gat gaa atg etc tgg caa gca aaa att cac cca 691 
Gly Asn He Tyr Ala Asp Glu Met Leu Trp Gin Ala Lys He His Pro 
185 190 195 



739 



caa get ggc aaa gac gtg atg acc aaa gca ctt get caa ggt ggc acc 787 
Gin Ala Gly Lys Asp Val Met Thr Lys Ala Leu Ala Gin Gly Gly Thr 
215 220 225 



835 



883 



931 



978 



981 
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His Met Val Gly His Thr lie Val Ser Ala Thr Val Leu His Pro Arg 
20 25 30 

Ala Ala Arg Asn Gin Leu Gly Gly Gly Pro Glu lie Glu Ala Asn He 
35 40 45 

Ala Gly Leu Arg Val Ser Ala Ala Lys Arg Arg Gly Lys Phe Leu Trp 
50 55 60 

Leu Glu Leu He Asp Ala Pro Ser Gly Glu Thr Arg Pro Asp Leu Gly 
65 70 75 80 

Leu Leu Val His Leu Gly Met Ser Gly Gin Met Leu He Lys Glu Pro 
85 90 95 

Asp Ala Pro He Ser Pro His Leu Arg Ala Lys Val Glu Leu Asp Asn 
100 105 110 

Gly Asp Glu Val Trp Phe Val Asp Gin Arg Thr Phe Gly Tyr Trp Trp 
115 120 125 

Leu Gly Asp Leu Val Asp Gly Val Pro Glu Arg Val Ser His He Ala 
130 135 140 

Thr Asp Val Leu Asp Glu Ser Ala Asp Phe Ser Ala He Ala Arg Asn 
145 150 155 160 

Leu Lys Ser Arg Lys Ser Glu He Lys Arg Leu Leu Leu Asn Gin Glu 
165 170 175 

He Val Ser Gly lie Gly Asn He Tyr Ala Asp Glu Met Leu Trp Gin 
180 185 190 

Ala Lys He His Pro Leu Gin Arg Ala Asp Arg Leu Ser Leu Ala Arg 
195 200 205 

Leu Glu Glu Leu Leu Gin Ala Gly Lys Asp Val Met Thr Lys Ala Leu 
210 215 220 

Ala Gin Gly Gly Thr Ser Phe Asp Ala Leu Tyr Val Asn Val Asn Gly 
225 230 235 240 

Asn Ser Gly Tyr Phe Ala Leu Ser Leu Asn Ala Tyr Ala Gin Thr Gly 
245 250 255 

Glu Pro Cys Gly Arg Cys Gly Thr Leu He He Arg Glu Ser Phe Met 
260 265 270 

Asn Arg Gly Ser His Tyr Cys Pro Asn Cys Gin Lys Arg Arg 
275 280 285 



<210> 41 
<211> 1902 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1879) 

<223> RXA01596 
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<400> 41 

tcccaggtca gcggggtaat tcgaaaacca ttcgaacaat tttcgaggat ttagaaaaaa 60 

cgttcgcata aattgttaga actgatgtac actttgaggc atg etc gta gac att 115 

Met Leu Val Asp lie 
1 5 

get att gag aac etc gga gtt att cca gcg gec tea get gag ttc age 163 
Ala lie Glu Asn Leu Gly Val lie Pro Ala Ala Ser Ala Glu Phe Ser 
10 15 20 

tea ggt tta aca gtg etc ace ggt gag ace ggc gee gga aag ace atg 211 
Ser Gly Leu Thr Val Leu Thr Gly Glu Thr Gly Ala Gly Lys Thr Met 
25 30 35 

gta gtg aca ggt tta cgc ctg tta tec ggc ggt cgc gee gac get tea 259 
Val Val Thr Gly Leu Arg Leu Leu Ser Gly Gly Arg Ala Asp Ala Ser 
40 45 50 

cgc gtg cgc aca gga tec cct caa get gtt gtg gag ggg cgc ttt gtt 307 
Arg Val Arg Thr Gly Ser Pro Gin Ala Val Val Glu Gly Arg Phe Val 
55 60 65 

acg caa ggc gtg ccc tgc gac att gtc gaa cgt gca acc gga ate gtt 355 
Thr Gin Gly Val Pro Cys Asp He Val Glu Arg Ala Thr Gly He Val 
70 75 80 85 

teg aac gee gga ggt gee gca gat gaa aat gga gag ttt tta get gtc 403 
Ser Asn Ala Gly Gly Ala Ala Asp Glu Asn Gly Glu Phe Leu Ala Val 
90 95 100 

cgt tec gtc ggc gec aac ggc cgt tea aaa get cat etc ggt ggt cgc 451 
Arg Ser Val Gly Ala Asn Gly Arg Ser Lys Ala His Leu Gly Gly Arg 
105 HO 115 

tec gta cct gcg gca acg ctg tec gag ttc tct gat gag ctg ttg acc 499 
Ser Val Pro Ala Ala Thr Leu Ser Glu Phe Ser Asp Glu Leu Leu Thr 
120 125 130 

ate cac ggt caa aat gac caa etc egg ttg etc tec cca gaa cgc caa 547 
He His Gly Gin Asn Asp Gin Leu Arg Leu Leu Ser Pro Glu Arg Gin 
135 140 145 

eta gag gcg ctt gat cgt ttt gat cca gag ctg gee caa ctg cgc aaa 595 
Leu Glu Ala Leu Asp Arg Phe Asp Pro Glu Leu Ala Gin Leu Arg Lys 
150 155 160 165 

aac tac aac gec aag tac etc act tgg aag tec ttg gat aaa gat ctg 643 
Asn Tyr Asn Ala Lys Tyr Leu Thr Trp Lys Ser Leu Asp Lys Asp Leu 
170 175 180 

cag aag cgc ctg agt agt agg cga gag ctg get caa gaa gtc gat cgc 691 
Gin Lys Arg Leu Ser Ser Arg Arg Glu Leu Ala Gin Glu Val Asp Arg 
185 190 195 

ctg caa ttc gcg att aat gag ate gag gaa gtc teg cca cag cca ggc 739 
Leu Gin Phe Ala He Asn Glu He Glu Glu Val Ser Pro Gin Pro Gly 
200 205 210 



gaa gac gee gaa ctg gtt gag cag ate cgc agg etc cag gac gtg gac 



787 
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Glu Asp Ala Glu Leu Val Glu Gin lie Arg Arg Leu Gin Asp Val Asp 
215 220 225 

acc ctg egg gag caa get gca acc gca ttg get gcg att gat ggt gee 835 
Thr Leu Arg Glu Gin Ala Ala Thr Ala Leu Ala Ala lie Asp Gly Ala 
230 235 240 245 

ggc tct etc age gac gec atg ggt ggt tec ggc ggc ttt gat gaa tec 883 
Gly Ser Leu Ser Asp Ala Met Gly Gly Ser Gly Gly Phe Asp Glu Ser 
250 255 260 

cag gag tea gee tct gac cag etc ggc cag gcg gag tec gcg ctg gca 931 
Gin Glu Ser Ala Ser Asp Gin Leu Gly Gin Ala Glu Ser Ala Leu Ala 
265 270 275 

ggc agt gat gac tea aag ctg aaa gat att gec gtt cag ctt gcg gaa 979 
Gly Ser Asp Asp Ser Lys Leu Lys Asp lie Ala Val Gin Leu Ala Glu 
280 285 290 

ate acc age cag etc age caa gtg tec atg gaa ttg ggc ggg ttc etc 1027 
lie Thr Ser Gin Leu Ser Gin Val Ser Met Glu Leu Gly Gly Phe Leu 
295 300 305 

tct gat etc ccc gca gac ccc caa gca etc gat gac atg etc acc cgc 1075 
Ser Asp Leu Pro Ala Asp Pro Gin Ala Leu Asp Asp Met Leu Thr Arg 
310 315 320 325 

caa cag caa ttg aaa ctg etc acg cgt aaa tac get gca gat att gac 1123 
Gin Gin Gin Leu Lys Leu Leu Thr Arg Lys Tyr Ala Ala Asp lie Asp 
330 335 340 

ggc gtg att gag tgg cag egg aaa gee caa ate cgc eta gac age att 1171 
Gly Val lie Glu Trp Gin Arg Lys Ala Gin lie Arg Leu Asp Ser lie 
345 350 355 

gac att tec tec gaa gcg ctt gac aag ctg aaa gaa gac gcg aaa aag 1219 
Asp lie Ser Ser Glu Ala Leu Asp Lys Leu Lys Glu Asp Ala Lys Lys 
360 365 370 

gcg cag gee tec atg atg cgt gec get aag aag ctt tea get gtc cgt 1267 
Ala Gin Ala Ser Met Met Arg Ala Ala Lys Lys Leu Ser Ala Val Arg 
375 380 385 

gca aag gca gca acc aag ttg ggg aca act gtc acc gag gag ctt cag 1315 
Ala Lys Ala Ala Thr Lys Leu Gly Thr Thr Val Thr Glu Glu Leu Gin 
390 395 400 405 

ggc ctg gee atg caa aaa gee cgc ttt gag gtt get ttg acc tec att 1363 
Gly Leu Ala Met Gin Lys Ala Arg Phe Glu Val Ala Leu Thr Ser lie 
410 415 420 

gag gcg tgc gec age ggt ate gac cag gtg gaa ttc cag etc gca gca 1411 
Glu Ala Cys Ala Ser Gly lie Asp Gin Val Glu Phe Gin Leu Ala Ala 
425 430 435 

aat gee ttt gca cag cct cgt cca ctt gca tec tct gcg tct ggt ggt 1459 
Asn Ala Phe Ala Gin Pro Arg Pro Leu Ala Ser Ser Ala Ser Gly Gly 
440 445 450 

gaa ctt tec cgc gtt atg ttg gcg etc gag gtg ate ttg get get gga 1507 
Glu Leu Ser Arg Val Met Leu Ala Leu Glu Val lie Leu Ala Ala Gly 
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455 460 465 

acc acg ggc acc acc ttg gtg ttc gac gag gtt gat gca ggt gtg ggc 1555 
Thr Thr Gly Thr Thr Leu Val Phe Asp Glu Val Asp Ala Gly Val Gly 
470 475 480 485 

gga cgc gca gcg gtg gaa ate ggt cgc cgc ctg gec cgc ctt gec acc 1603 
Gly Arg Ala Ala Val Glu lie Gly Arg Arg Leu Ala Arg Leu Ala Thr 
490 495 500 

aaa aac caa gtc ate gtg gtc acc cat etc cca cag gtc get get tac 1651 
Lys Asn Gin Val lie Val Val Thr His Leu Pro Gin Val Ala Ala Tyr 
505 510 515 

gec gac acg cac ctg cac gtt gee aag aat gta gga gaa gee tec gtg 1699 
Ala Asp Thr His Leu His Val Ala Lys Asn Val Gly Glu Ala Ser Val 
520 525 530 

acc tea gga gtg gag tea ctg acc ttc gac cga cgc gtg gaa gag etc 1747 
Thr Ser Gly Val Glu Ser Leu Thr Phe Asp Arg Arg Val Glu Glu Leu 
535 540 545 

tec cgc atg etc get ggc etc gac gac acc gec acc ggc cga gee cac 1795 
Ser Arg Met Leu Ala Gly Leu Asp Asp Thr Ala Thr Gly Arg Ala His 
550 555 560 565 

gca acg gag ctg etc gag cgt gca cag cgt gaa aag gaa gat att aac 1843 
Ala Thr Glu Leu Leu Glu Arg Ala Gin Arg Glu Lys Glu Asp lie Asn 
570 575 580 

gag gag cga gta gaa cca ctt etc gee gec agt gca taagagtttt 1889 
Glu Glu Arg Val Glu Pro Leu Leu Ala Ala Ser Ala 
585 590 

cttggaattt ttt 1902 



<210> 42 
<211> 593 
<212> PRT 

<213> Corynebact erium glutamicum 
<400> 42 

Met Leu Val Asp lie Ala lie Glu Asn Leu Gly Val lie Pro Ala Ala 
15 10 15 

Ser Ala Glu Phe Ser Ser Gly Leu Thr Val Leu Thr Gly Glu Thr Gly 
20 25 30 

Ala Gly Lys Thr Met Val Val Thr Gly Leu Arg Leu Leu Ser Gly Gly 
35 40 45 

Arg Ala Asp Ala Ser Arg Val Arg Thr Gly Ser Pro Gin Ala Val Val 
50 55 60 

Glu Gly Arg Phe Val Thr Gin Gly Val Pro Cys Asp lie Val Glu Arg 
65 70 75 80 



Ala Thr Gly lie Val Ser Asn Ala Gly Gly Ala Ala Asp Glu Asn Gly 
85 90 95 
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Glu Phe Leu Ala Val Arg Ser Val Gly Ala Asn Gly Arg Ser Lys Ala 
100 105 110 

His Leu Gly Gly Arg Ser Val Pro Ala Ala Thr Leu Ser Glu Phe Ser 
115 120 125 

Asp Glu Leu Leu Thr lie His Gly Gin Asn Asp Gin Leu Arg Leu Leu 
130 135 140 

Ser Pro Glu Arg Gin Leu Glu Ala Leu Asp Arg Phe Asp Pro Glu Leu 
145 150 155 160 

Ala Gin Leu Arg Lys Asn Tyr Asn Ala Lys Tyr Leu Thr Trp Lys Ser 
165 170 175 

Leu Asp Lys Asp Leu Gin Lys Arg Leu Ser Ser Arg Arg Glu Leu Ala 
180 185 190 

Gin Glu Val Asp Arg Leu Gin Phe Ala He Asn Glu He Glu Glu Val 
195 200 205 

Ser Pro Gin Pro Gly Glu Asp Ala Glu Leu Val Glu Gin He Arg Arg 
210 215 220 

Leu Gin Asp Val Asp Thr Leu Arg Glu Gin Ala Ala Thr Ala Leu Ala 
225 230 235 240 

Ala He Asp Gly Ala Gly Ser Leu Ser Asp Ala Met Gly Gly Ser Gly 
245 250 255 

Gly Phe Asp Glu Ser Gin Glu Ser Ala Ser Asp Gin Leu Gly Gin Ala 
260 265 270 

Glu Ser Ala Leu Ala Gly Ser Asp Asp Ser Lys Leu Lys Asp He Ala 
275 280 285 

Val Gin Leu Ala Glu He Thr Ser Gin Leu Ser Gin Val Ser Met Glu 
290 295 300 

Leu Gly Gly Phe Leu Ser Asp Leu Pro Ala Asp Pro Gin Ala Leu Asp 
305 310 315 320 

Asp Met Leu Thr Arg Gin Gin Gin Leu Lys Leu Leu Thr Arg Lys Tyr 
325 330 335 

Ala Ala Asp He Asp Gly Val He Glu Trp Gin Arg Lys Ala Gin He 
340 345 350 

Arg Leu Asp Ser He Asp He Ser Ser Glu Ala Leu Asp Lys Leu Lys 
355 360 365 

Glu Asp Ala Lys Lys Ala Gin Ala Ser Met Met Arg Ala Ala Lys Lys 
370 375 380 

Leu Ser Ala Val Arg Ala Lys Ala Ala Thr Lys Leu Gly Thr Thr Val 
385 390 395 400 

Thr Glu Glu Leu Gin Gly Leu Ala Met Gin Lys Ala Arg Phe Glu Val 
405 410 415 

Ala Leu Thr Ser He Glu Ala Cys Ala Ser Gly He Asp Gin Val Glu 
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420 425 430 

Phe Gin Leu Ala Ala Asn Ala Phe Ala Gin Pro Arg Pro Leu Ala Ser 
435 440 445 

Ser Ala Ser Gly Gly Glu Leu Ser Arg Val Met Leu Ala Leu Glu Val 
450 455 460 

lie Leu Ala Ala Gly Thr Thr Gly Thr Thr Leu Val Phe Asp Glu Val 
465 470 475 480 

Asp Ala Gly Val Gly Gly Arg Ala Ala Val Glu lie Gly Arg Arg Leu 
485 490 495 

Ala Arg Leu Ala Thr Lys Asn Gin Val lie Val Val Thr His Leu Pro 
500 505 510 

Gin Val Ala Ala Tyr Ala Asp Thr His Leu His Val Ala Lys Asn Val 
515 520 525 

Gly Glu Ala Ser Val Thr Ser Gly Val Glu Ser Leu Thr Phe Asp Arg 
530 535 540 

Arg Val Glu Glu Leu Ser Arg Met Leu Ala Gly Leu Asp Asp Thr Ala 
545 550 555 560 

Thr Gly Arg Ala His Ala Thr Glu Leu Leu Glu Arg Ala Gin Arg Glu 
565 570 575 

Lys Glu Asp lie Asn Glu Glu Arg Val Glu Pro Leu Leu Ala Ala Ser 
580 585 590 

Ala 



<210> 43 

<211> 1434 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1411) 

<223> RXA01493 

<400> 43 

cctgctgcag gctataccgc tcgtggtacg gaaatcgaag ccctcgatac gttgattgaa 60 

gcaaccgtta ccttggggga gtctttgcga agctcggcgc atg teg atg tct aac 115 

Met Ser Met Ser Asn 

1 5 

aac gac ttt gag cat gag tec cat gat gtt tct gca aag cag ate ttc 163 

Asn Asp Phe Glu His Glu Ser His Asp Val Ser Ala Lys Gin lie Phe 

10 15 20 

ggg etc gcg ttc ccc gca ctg ggt gtt eta get gcg atg ccg ctg tat 211 
Gly Leu Ala Phe Pro Ala Leu Gly Val Leu Ala Ala Met Pro Leu Tyr 
25 30 35 
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etc ttg ttg gat aca gcg gtt gtt ggc act ttg ggt ggc ttc gaa ttg 259 
Leu Leu Leu Asp Thr Ala Val Val Gly Thr Leu Gly Gly Phe Glu Leu 
40 45 50 

get gcg ttg ggc gca gca aca aca att caa get caa gtg aca aca cag 307 
Ala Ala Leu Gly Ala Ala Thr Thr He Gin Ala Gin Val Thr Thr Gin 
55 60 65 

ctg aca ttc ttg tec tat gga act acc gcg aga tea teg aga att ttc 355 
Leu Thr Phe Leu Ser Tyr Gly Thr Thr Ala Arg Ser Ser Arg He Phe 
70 75 80 85 

gga atg ggt gat cgc egg gga gca att gec gaa ggt gtg caa gca acc 403 
Gly Met Gly Asp Arg Arg Gly Ala He Ala Glu Gly Val Gin Ala Thr 
90 95 100 

tgg gtg gca etc ttt gta ggc ttg ggc ate tta acg ctg atg etc att 451 
Trp Val Ala Leu Phe Val Gly Leu Gly He Leu Thr Leu Met Leu He 
105 110 115 

gga gee ccg act ttc gcg ttg tgg etc agt ggt gat gaa get eta gee 499 
Gly Ala Pro Thr Phe Ala Leu Trp Leu Ser Gly Asp Glu Ala Leu Ala 
120 125 130 



caa gaa gca ggg cat tgg etc egg gtc get get ttt gcg gtg cca eta 
Gin Glu Ala Gly His Trp Leu Arg Val Ala Ala Phe Ala Val Pro Leu 
!35 140 145 

att etc atg ate atg get ggc aac ggt tgg tta aga ggt att caa aac 
He Leu Met He Met Ala Gly Asn Gly Trp Leu Arg Gly lie Gin Asn 
150 155 160 165 

acc aag ctg cca etc tat ttc acc ttg gcg gga gtc ate ccc ggc gcg 
Thr Lys Leu Pro Leu Tyr Phe Thr Leu Ala Gly Val He Pro Gly Ala 
170 175 180 

ate ttg att ccg ata ttc gtg get aag ttt gga ctt gtg ggc tct gee 
He Leu He Pro He Phe Val Ala Lys Phe Gly Leu Val Gly Ser Ala 
185 190 195 

tgg gca aac etc att gca gaa gca att act get teg ctg ttt ttg ggt 
Trp Ala Asn Leu He Ala Glu Ala He Thr Ala Ser Leu Phe Leu Gly 
200 205 210 

gca ttg ate aag cac cac gaa ggt teg tgg aag ccg age tgg acg gtg 
Ala Leu He Lys His His Glu Gly Ser Trp Lys Pro Ser Trp Thr Val 
215 220 225 

atg aaa aat cag ttg gtt ctt gga cgt gat ttg ate atg egg tea atg 
Met Lys Asn Gin Leu Val Leu Gly Arg Asp Leu He Met Arg Ser Met 
230 235 240 245 

teg ttc cag gtt get ttt ctt tec gcg gec get gtg get gca cga ttt 
Ser Phe Gin Val Ala Phe Leu Ser Ala Ala Ala Val Ala Ala Arg Phe 
250 255 260 

ggc acg gca tec ttg gcg gee cac cag gtg ttg ctt cag ctg tgg aat 
Gly Thr Ala Ser Leu Ala Ala His Gin Val Leu Leu Gin Leu Trp Asn 
265 270 275 

ttc ate aca ttg gtg ctg gat. tct eta get ate gcg gcg cag acc tta 



547 



595 



643 



691 



739 



787 



835 



883 



931 



979 
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Phe lie Thr Leu Val Leu Asp Ser Leu Ala lie Ala Ala Gin Thr Leu 

280 285 290 

act ggt gca gcc ctg ggc get gga act gcg aag gtc gec cgc agg gtg 1027 

Thr Gly Ala Ala Leu Gly Ala Gly Thr Ala Lys Val Ala Arg Arg Val 

295 300 305 

ggt aat cag gtg att aag tac tct ctg att ttc get ggt ggc tta ggt 1075 

Gly Asn Gin Val lie Lys Tyr Ser Leu lie Phe Ala Gly Gly Leu Gly 

310 315 320 325 

ttg gtg ttc gtg gtc tta cac teg tgg att ccg cgt att ttc act cag 1123 

Leu Val Phe Val Val Leu His Ser Trp lie Pro Arg lie Phe Thr Gin 

330 335 340 

gac gcc gac gtt tta gat gcg att get tec ccg tgg tgg ate atg gtc 1171 

Asp Ala Asp Val Leu Asp Ala lie Ala Ser Pro Trp Trp lie Met Val 

345 350 355 

gcg atg ate att ttg ggt ggc att gtc ttt get att gat ggt gtg ctg 1219 

Ala Met lie lie Leu Gly Gly lie Val Phe Ala lie Asp Gly Val Leu 

360 365 370 

ttg ggt get get gac gcg gtg ttc etc cga aat gcc tct ate ttg gcg 1267 

Leu Gly Ala Ala Asp Ala Val Phe Leu Arg Asn Ala Ser lie Leu Ala 

375 380 385 

gtt gtg gtc gga ttc tta cca ggc gtc tgg att tec tat gca tta gat 1315 

Val Val Val Gly Phe Leu Pro Gly Val Trp lie Ser Tyr Ala Leu Asp 

390 395 400 405 

gca ggg ctg aca ggc gtg tgg tgt ggt ttg ctg gcg ttt att ctg ate 1363 

Ala Gly Leu Thr Gly Val Trp Cys Gly Leu Leu Ala Phe lie Leu lie 

410 415 420 

cga eta ttt gcg gtg att tgg egg ttt aag tct atg aag tgg gcg cgt 1411 

Arg Leu Phe Ala Val lie Trp Arg Phe Lys Ser Met Lys Trp Ala Arg 

425 430 435 

tagcttegge gcgtggcaaa cca 1434 



<210> 44 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Met Ser Met Ser Asn Asn Asp Phe Glu His Glu Ser His Asp Val Ser 
15 10 15 

Ala Lys Gin lie Phe Gly Leu Ala Phe Pro Ala Leu Gly Val Leu Ala 
20 25 30 

Ala Met Pro Leu Tyr Leu Leu Leu Asp Thr Ala Val Val Gly Thr Leu 
35 40 45 

Gly Gly Phe Glu Leu Ala Ala Leu Gly Ala Ala Thr Thr lie Gin Ala 
50 55 60 



Gin Val Thr Thr Gin Leu Thr Phe Leu Ser Tyr Gly Thr Thr Ala Arg 
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• 



65 



70 



75 



80 



Ser Ser Arg He Phe Gly Met Gly Asp Arg Arg Gly Ala He Ala Glu 
85 90 95 

Gly Val Gin Ala Thr Trp Val Ala Leu Phe Val Gly Leu Gly He Leu 
100 105 110 

Thr Leu Met Leu He Gly Ala Pro Thr Phe Ala Leu Trp Leu Ser Gly 
115 120 125 

Asp Glu Ala Leu Ala Gin Glu Ala Gly His Trp Leu Arg Val Ala Ala 
130 135 140 

Phe Ala Val Pro Leu He Leu Met He Met Ala Gly Asn Gly Trp Leu 
145 150 155 160 

Arg Gly He Gin Asn Thr Lys Leu Pro Leu Tyr Phe Thr Leu Ala Gly 
165 170 175 

Val He Pro Gly Ala He Leu He Pro He Phe Val Ala Lys Phe Gly 
180 185 190 

Leu Val Gly Ser Ala Trp Ala Asn Leu He Ala Glu Ala He Thr Ala 
195 200 205 

Ser Leu Phe Leu Gly Ala Leu He Lys His His Glu Gly Ser Trp Lys 
210 215 220 

Pro Ser Trp Thr Val Met Lys Asn Gin Leu Val Leu Gly Arg Asp Leu 
225 230 235 240 

He Met Arg Ser Met Ser Phe Gin Val Ala Phe Leu Ser Ala Ala Ala 
245 250 255 

Val Ala Ala Arg Phe Gly Thr Ala Ser Leu Ala Ala His Gin Val Leu 
260 265 270 

Leu Gin Leu Trp Asn Phe lie Thr Leu Val Leu Asp Ser Leu Ala He 
275 280 285 

Ala Ala Gin Thr Leu Thr Gly Ala Ala Leu Gly Ala Gly Thr Ala Lys 
290 295 300 

Val Ala Arg Arg Val Gly Asn Gin Val He Lys Tyr Ser Leu He Phe 
305 310 315 320 

Ala Gly Gly Leu Gly Leu Val Phe Val Val Leu His Ser Trp He Pro 
325 330 335 

Arg He Phe Thr Gin Asp Ala Asp Val Leu Asp Ala He Ala Ser Pro 
340 345 350 

Trp Trp He Met Val Ala Met He He Leu Gly Gly lie Val Phe Ala 
355 360 365 

He Asp Gly Val Leu Leu Gly Ala Ala Asp Ala Val Phe Leu Arg Asn 
370 375 380 

Ala Ser lie Leu Ala Val Val Val Gly Phe Leu Pro Gly Val Trp lie 



385 



390 



395 



400 
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• 



Ser Tyr Ala Leu Asp Ala Gly Leu Thr Gly Val Trp Cys Gly Leu Leu 
405 410 415 

Ala Phe lie Leu lie Arg Leu Phe Ala Val lie Trp Arg Phe Lys Ser 
420 425 430 

Met Lys Trp Ala Arg 
435 



<210> 45 
<211> 702 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (679) 

<223> RXA02671 

<400> 45 

gtccttgaac acctcgttga cgtcgtttta aacttcgaag gtgaccgcca ctcctcctta 60 

agaatgctcc gtggcatcaa aaaccgcttc ggtgccaccg atg aag teg ggc tgc 115 

Met Lys Ser Gly Cys 
1 5 

ttc gaa caa caa tec gac ggc ate aaa gaa gtc ccc gat ccc tec gga 163 
Phe Glu Gin Gin Ser Asp Gly lie Lys Glu Val Pro Asp Pro Ser Gly 
10 15 20 

etc ttc etc tec cac cgc ggc tct ace cca gac ggc ace gcg gtc acc 211 
Leu Phe Leu Ser His Arg Gly Ser Thr Pro Asp Gly Thr Ala Val Thr 
25 30 35 

gtc gec atg gat ggc gtg cgc ccg eta tta gcg gag gtt caa age ttg 259 
Val Ala Met Asp Gly Val Arg Pro Leu Leu Ala Glu Val Gin Ser Leu 
40 45 50 

ctt gtc gac gee ccc tec aag aat cca cgc agg gtc gtc acg ggc etc 307 
Leu Val Asp Ala Pro Ser Lys Asn Pro Arg Arg Val Val Thr Gly Leu 
55 60 65 

gac gec aat egg gtc ccc atg gtc ctt gcg gtg tta tec gca cgc gee 355 
Asp Ala Asn Arg Val Pro Met Val Leu Ala Val Leu Ser Ala Arg Ala 
70 75 80 85 

gga cgc caa acc caa gga aaa gac get tac gtg gca acc gtt ggt ggc 403 
Gly Arg Gin Thr Gin Gly Lys Asp Ala Tyr Val Ala Thr Val Gly Gly 
90 95 100 

atg aaa gtt ggc gaa cca gca aca gac etc get gtc gcg etc get act 451 
Met Lys Val Gly Glu Pro Ala Thr Asp Leu Ala Val Ala Leu Ala Thr 
105 110 115 

gee teg get tta gee aag aaa cca eta cca gat aaa aca gtg gta etc 499 
Ala Ser Ala Leu Ala Lys Lys Pro Leu Pro Asp Lys Thr Val Val Leu 
120 125 130 

ggt gaa gtc ggc ttg gee gga gaa ate cgt cgc gtc ccc aac gtt gat 547 
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Gly Glu Val Gly Leu Ala Gly Glu lie Arg Arg Val Pro Asn Val Asp 
135 140 145 

cgc aga eta gec gag gcg gaa cgt tta ggt tat gaa aaa gca gtc ate 595 
Arg Arg Leu Ala Glu Ala Glu Arg Leu Gly Tyr Glu Lys Ala Val lie 
150 155 160 165 

ccc gga ggc tea ggc ate aaa caa aca age ctg aga gtc ate gaa get 643 
Pro Gly Gly Ser Gly lie Lys Gin Thr Ser Leu Arg Val He Glu Ala 
170 175 180 

tea aca ctt gec gaa gca ctt gca gca gta age tta taaagcatga 689 
Ser Thr Leu Ala Glu Ala Leu Ala Ala Val Ser Leu 
185 190 

caccaacaac cac 702 

<210> 46 
<211> 193 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Met Lys Ser Gly Cys Phe Glu Gin Gin Ser Asp Gly He Lys Glu Val 
15 10 15 

Pro Asp Pro Ser Gly Leu Phe Leu Ser His Arg Gly Ser Thr Pro Asp 
20 25 30 

Gly Thr Ala Val Thr Val Ala Met Asp Gly Val Arg Pro Leu Leu Ala 
35 40 45 

Glu Val Gin Ser Leu Leu Val Asp Ala Pro Ser Lys Asn Pro Arg Arg 
50 55 60 

Val Val Thr Gly Leu Asp Ala Asn Arg Val Pro Met Val Leu Ala Val 
65 70 75 80 

Leu Ser Ala Arg Ala Gly Arg Gin Thr Gin Gly Lys Asp Ala Tyr Val 
85 90 95 

Ala Thr Val Gly Gly Met Lys Val Gly Glu Pro Ala Thr Asp Leu Ala 
100 105 110 

Val Ala Leu Ala Thr Ala Ser Ala Leu Ala Lys Lys Pro Leu Pro Asp 
115 120 125 

Lys Thr Val Val Leu Gly Glu Val Gly Leu Ala Gly Glu He Arg Arg 
130 135 140 

Val Pro Asn Val Asp Arg Arg Leu Ala Glu Ala Glu Arg Leu Gly Tyr 
145 150 155 160 

Glu Lys Ala Val He Pro Gly Gly Ser Gly He Lys Gin Thr Ser Leu 
165 170 175 

Arg Val He Glu Ala Ser Thr Leu Ala Glu Ala Leu Ala Ala Val Ser 
180 185 190 

Leu 
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<210> 47 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXN02291 



<400> 47 

ttgtccatat cctccattgt gcaggagaac tttagtgcct acgcttttcg acgatcccct 60 

ccaccaactt cccagaccac cgcgcagggt tgcagctggc gtg gtg cac ctg ccc 115 

Val Val His Leu Pro 
1 5 



aac ttc etc ggc ttg gec gag caa aag gca ctg gtc gec cag get cga 
Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu Val Ala Gin Ala Arg 
10 15 20 



163 



gac ctt gcg cgt gaa gtt gtg ggc aca ccg ttg gcg atg gtc cga ccc 211 
Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu Ala Met Val Arg Pro 
25 30 35 

aag ctg aaa agt ggt cag atg agt gtc cat atg ttg cat tta gga aag 259 
Lys Leu Lys Ser Gly Gin Met Ser Val His Met Leu His Leu Gly Lys 
40 45 50 

tac tgg gca tec aat cct tat cgc tat gtg gat gtc gtt gat ggt ttt 307 
Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp Val Val Asp Gly Phe 
55 60 65 

cca gtg cca cca ctg ccg gat tct ttc gtg gac ttg gca cac cga gca 355 
Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp Leu Ala His Arg Ala 
70 75 80 85 

ttg ctg tct gca gga tct tta age aat tea ctt cag tct tgg teg gag 403 
Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu Gin Ser Trp Ser Glu 
90 95 100 

gca tat cga gca gaa gcg gca ttg gtg aat tac tac teg cca gat get 451 
Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr Tyr Ser Pro Asp Ala 
105 HO H5 

tea atg ggc atg cac caa gac get aat gaa gaa teg gaa gec cct gtg 499 
Ser Met Gly Met His Gin Asp Ala Asn Glu Glu Ser Glu Ala Pro Val 
120 125 130 

ate tec eta teg ate ggt gat ace gga ate ttt cga ctg ggc ggc act 547 
He Ser Leu Ser He Gly Asp Thr Gly He Phe Arg Leu Gly Gly Thr 
135 140 145 

eta aac cgc aat aaa ccg tgg aca gat ate cca eta atg agt ggt gat 595 
Leu Asn Arg Asn Lys Pro Trp Thr Asp He Pro Leu Met Ser Gly Asp 
150 1" 160 i 6 5 

etc ate gtt ttc gga ggt gca aac agg caa gca ttt cat ggc att ccc 643 
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Leu lie Val Phe Gly Gly Ala Asn Arg Gin Ala Phe His Gly lie Pro 
170 175 180 

tct att gag gcc aat act gca cct gca gga tgc ggg ttg aaa gaa ggg 691 
Ser lie Glu Ala Asn Thr Ala Pro Ala Gly Cys Gly Leu Lys Glu Gly 
185 190 195 

gaa tea aca tea cga tec gcc aac ttg cac tat aaa act cca ggt aga 739 
Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr Lys Thr Pro Gly Arg 
200 205 210 

ggt atg tct egg ggg tgaaatagee ccgcaatgtc cca 777 
Gly Met Ser Arg Gly 
215 



<210> 48 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

^ Val Val His Leu Pro Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu 
% 1 5 10 15 

Val Ala Gin Ala Arg Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu 
O 20 25 30 

ng Ala Met Val Arg Pro Lys Leu Lys Ser Gly Gin Met Ser Val His Met 
hi 35 40 45 

J* 7 Leu His Leu Gly Lys Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp 

L, 50 55 60 

Val Val Asp Gly Phe Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp 
lU 65 70 75 80 

p Leu Aia H:i - S Ar g Aia Le u Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu 
p 85 90 95 

Gin Ser Trp Ser Glu Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr 
100 105 110 

Tyr Ser Pro Asp Ala Ser Met Gly Met His Gin Asp Ala Asn Glu Glu 
115 120 125 

Ser Glu Ala Pro Val lie Ser Leu Ser lie Gly Asp Thr Gly lie Phe 
130 135 140 

Arg Leu Gly Gly Thr Leu Asn Arg Asn Lys Pro Trp Thr Asp lie Pro 
145 150 155 160 

Leu Met Ser Gly Asp Leu lie Val Phe Gly Gly Ala Asn Arg Gin Ala 
165 170 175 

Phe His Gly lie Pro Ser lie Glu Ala Asn Thr Ala Pro Ala Gly Cys 
180 185 190 



Gly Leu Lys Glu Gly Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr 
195 200 205 
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Lys Thr Pro Gly Arg Gly Met Ser Arg Gly 
210 215 



<210> 49 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> FRXA02291 



<400> 49 

ttgtccatat cctccattgt gcaggagaac tttagtgcct acgcttttcg acgatcccct 60 

ccaccaactt cccagaccac cgcgcagggt tgcagctggc gtg gtg cac ctg ccc 115 

Val Val His Leu Pro 

1 5 

aac ttc etc ggc ttg gec gag caa aag gca ctg gtc gec cag get cga 163 

Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu Val Ala Gin Ala Arg 
10 15 20 

gac ctt gcg cgt gaa gtt gtg ggc aca ccg ttg gcg atg gtc cga ccc 211 

Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu Ala Met Val Arg Pro 
25 30 35 

aag ctg aaa agt ggt cag atg agt gtc cat atg ttg cat tta gga aag 259 

Lys Leu Lys Ser Gly Gin Met Ser Val His Met Leu His Leu Gly Lys 
40 45 50 

tac tgg gca tec aat cct tat cgc tat gtg gat gtc gtt gat ggt ttt 307 

Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp Val Val Asp Gly Phe 
55 60 65 



cca gtg cca cca ctg ccg gat tct ttc gtg gac ttg gca cac cga gca 355 
Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp Leu Ala His Arg Ala 
70 75 80 85 



ttg ctg tct gca gga tct tta age aat tea ctt cag tct tgg teg gag 403 
Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu Gin Ser Trp Ser Glu 
90 95 100 



gca tat cga gca gaa gcg gca ttg gtg aat tac tac teg cca gat get 451 
Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr Tyr Ser Pro Asp Ala 
105 110 115 



tea atg ggc atg cac caa gac get aat gaa gaa teg gaa gee cct gtg 499 
Ser Met Gly Met His Gin Asp Ala Asn Glu Glu Ser Glu Ala Pro Val 
120 125 130 



ate tec eta teg ate ggt gat acc gga ate ttt cga ctg ggc ggc act 547 

lie Ser Leu Ser lie Gly Asp Thr Gly lie Phe Arg Leu Gly Gly Thr 

135 140 145 

eta aac cgc aat aaa ccg tgg aca gat ate cca eta atg agt ggt gat 595 

Leu Asn Arg Asn Lys Pro Trp Thr Asp lie Pro Leu Met Ser Gly Asp 

150 155 160 165 
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etc ate gtt ttc gga ggt gca aac agg caa gca ttt cat ggc att ccc 643 
Leu He Val Phe Gly Gly Ala Asn Arg Gin Ala Phe His Gly He Pro 
170 175 180 

tct att gag gec aat act gca cct gca gga tgc ggg ttg aaa gaa ggg 691 
Ser He Glu Ala Asn Thr Ala Pro Ala Gly Cys Gly Leu Lys Glu Gly 
185 190 195 

gaa tea aca tea cga tec gec aac ttg cac tat aaa act cca ggt aga 739 
Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr Lys Thr Pro Gly Arg 
200 205 210 

ggt atg tct egg ggg tgaaatagee ccgcaatgtc cca 777 
Gly Met Ser Arg Gly 
215 



<210> 50 

<211> 218 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 50 

Val Val His Leu Pro Asn Phe Leu Gly Leu Ala Glu Gin Lys Ala Leu 
1 5 10 15 

Val Ala Gin Ala Arg Asp Leu Ala Arg Glu Val Val Gly Thr Pro Leu 
20 25 30 

Ala Met Val Arg Pro Lys Leu Lys Ser Gly Gin Met Ser Val His Met 
35 40 45 

Leu His Leu Gly Lys Tyr Trp Ala Ser Asn Pro Tyr Arg Tyr Val Asp 
50 55 60 

Val Val Asp Gly Phe Pro Val Pro Pro Leu Pro Asp Ser Phe Val Asp 
65 70 75 80 

Leu Ala His Arg Ala Leu Leu Ser Ala Gly Ser Leu Ser Asn Ser Leu 
85 90 95 

Gin Ser Trp Ser Glu Ala Tyr Arg Ala Glu Ala Ala Leu Val Asn Tyr 
100 105 HO 

Tyr Ser Pro Asp Ala Ser Met Gly Met His Gin Asp Ala Asn Glu Glu 
H5 120 125 

Ser Glu Ala Pro Val He Ser Leu Ser He Gly Asp Thr Gly He Phe 
130 135 140 

Arg Leu Gly Gly Thr Leu Asn Arg Asn Lys Pro Trp Thr Asp He Pro 
I 45 150 155 160 

Leu Met Ser Gly Asp Leu He Val Phe Gly Gly Ala Asn Arg Gin Ala 
165 170 175 

Phe His Gly He Pro Ser He Glu Ala Asn Thr Ala Pro Ala Gly Cys 
180 185 190 

Gly Leu Lys Glu Gly Glu Ser Thr Ser Arg Ser Ala Asn Leu His Tyr 
I 95 200 205 
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Lys Thr Pro Gly Arg Gly Met Ser Arg Gly 
210 215 



<210> 51 
<211> 1274 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (70) . . (1251) 

<223> RXN01733 

<400> 51 

atctcaatcg gacaaaagca ggcgcgttat ccaatccact tcccaccgac taaaaggagg 

tcagacccgatg cac ate cgt tct ttg gaa tta cgt gat tac cgt tec tgg 
Met His lie Arg Ser Leu Glu Leu Arg Asp Tyr Arg Ser Trp 
15 10 

cct gaa etc aaa gtg gat ttg gaa cct gga att aca gtt ttt ate ggc 
Pro Glu Leu Lys Val Asp Leu Glu Pro Gly lie Thr Val Phe lie Gly 
15 20 25 30 

cgc aac ggt ttt ggt aaa acc aac ate gtc gag gee ate ggc tat ctt 
Arg Asn Gly Phe Gly Lys Thr Asn lie Val Glu Ala lie Gly Tyr Leu 
35 40 45 

gcg cat ttg tea teg cat egg gtg tec tct gat gcg cca ttg gtg egg 
Ala His Leu Ser Ser His Arg Val Ser Ser Asp Ala Pro Leu Val Arg 
50 55 60 

gcg cac get gaa aac gee cga gtt teg gcg gtt get gtt aat caa ggc 
Ala His Ala Glu Asn Ala Arg Val Ser Ala Val Ala Val Asn Gin Gly 
65 70 75 

cga gaa ttg gca get cac ttg ctg ate aaa ccc cat get gcg aat cag 
Arg Glu Leu Ala Ala His Leu Leu lie Lys Pro His Ala Ala Asn Gin 
80 85 90 

gca agt ttg aat cgc aca aaa gtc agg act ccc egg gag ctg ctt ggt 
Ala Ser Leu Asn Arg Thr Lys Val Arg Thr Pro Arg Glu Leu Leu Gly 
95 100 105 110 

gtg gtg aaa acg gtg ctg ttt gcg ccg gaa gat ttg gca tta gtc aaa 
Val Val Lys Thr Val Leu Phe Ala Pro Glu Asp Leu Ala Leu Val Lys 
115 120 125 

ggc gag cca gca gaa cgt cgc cgc tat tta gat gac att att gee act 
Gly Glu Pro Ala Glu Arg Arg Arg Tyr Leu Asp Asp lie lie Ala Thr 
130 135 140 

cgc cag cct egg atg gcg ggg gtc aag gee gac tac gac aag gtg ctg 
Arg Gin Pro Arg Met Ala Gly Val Lys Ala Asp Tyr Asp Lys Val Leu 
145 150 155 



aaa caa agg aac gee ctg etc aag acc gee acc att gcg ctt cgt cga 
Lys Gin Arg Asn Ala Leu Leu Lys Thr Ala Thr lie Ala Leu Arg Arg 
160 165 170 
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ggt tac ggc acc gag gaa ggc gca get gcg ctg agt act ttg gat acc 639 
Gly Tyr Gly Thr Glu Glu Gly Ala Ala Ala Leu Ser Thr Leu Asp Thr 
175 180 185 190 

tgg gat ggc cag ttg gca cgc ctg ggt get gaa gtg atg gca gec aga 687 
Trp Asp Gly Gin Leu Ala Arg Leu Gly Ala Glu Val Met Ala Ala Arg 
195 200 205 

ttt gec ctg etc aat gag ttg ggg ccg aaa ate tat gag get tac acc 735 
Phe Ala Leu Leu Asn Glu Leu Gly Pro Lys lie Tyr Glu Ala Tyr Thr 
210 215 220 

acg ate gee ccg gaa tec egg cca get gcg gtg aat tac aaa acc acc 783 
Thr lie Ala Pro Glu Ser Arg Pro Ala Ala Val Asn Tyr Lys Thr Thr 
225 230 235 

ate gat caa ggc ctg teg cag ttt tec gaa ttc gat gec ggc ate ate 831 
He Asp Gin Gly Leu Ser Gin Phe Ser Glu Phe Asp Ala Gly He He 
240 245 250 

gaa gec acg ctg ctg aca gaa ttg gca gcg aaa cgt caa cga gaa ate 879 
Glu Ala Thr Leu Leu Thr Glu Leu Ala Ala Lys Arg Gin Arg Glu He 
255 260 265 270 

gaa cgc ggc tea age ctg gtc ggc ccc cac cgc gat gat gtc gat tta 927 
Glu Arg Gly Ser Ser Leu Val Gly Pro His Arg Asp Asp Val Asp Leu 
275 280 285 

atg etc ggc gat cag ccc gec aaa ggc ttt gee age cac ggc gag acc 975 
Met Leu Gly Asp Gin Pro Ala Lys Gly Phe Ala Ser His Gly Glu Thr 
290 295 300 

tgg tct ttc gcg ctt tea ctg cga att gca gaa ttt aac ctg ctg aaa 1023 
Trp Ser Phe Ala Leu Ser Leu Arg He Ala Glu Phe Asn Leu Leu Lys 
305 310 315 

tec gat ggc acc gac ccg ate etc ate ttg gat gat gtg ttt tec gag 1071 
Ser Asp Gly Thr Asp Pro He Leu He Leu Asp Asp Val Phe Ser Glu 
320 325 330 

etc gac gee ggc cgt cgc gaa aaa etc gtg ggc ata gcg caa gag gtg 1119 
Leu Asp Ala Gly Arg Arg Glu Lys Leu Val Gly He Ala Gin Glu Val 
335 340 345 350 

gaa cag gtg etc ate acc get gca gtc cac gac gat ctg ccg gag aat 1167 
Glu Gin Val Leu He Thr Ala Ala Val His Asp Asp Leu Pro Glu Asn 
355 360 365 

etc aag aaa gtg etc act gcg cag cac acc gtc acc gtc caa gac acc 1215 
Leu Lys Lys Val Leu Thr Ala Gin His Thr Val Thr Val Gin Asp Thr 
370 375 380 

ggc acc ggg egg att tea etc ctg gat gtg caa cca tgacagatcc 1261 
Gly Thr Gly Arg lie Ser Leu Leu Asp Val Gin Pro 
385 390 

aattgagcag gca 1274 



<210> 52 
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<211> 394 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Met His lie Arg Ser Leu Glu Leu Arg Asp Tyr Arg Ser Trp Pro Glu 
15 10 15 

Leu Lys Val Asp Leu Glu Pro Gly lie Thr Val Phe lie Gly Arg Asn 
20 25 30 

Gly Phe Gly Lys Thr Asn lie Val Glu Ala lie Gly Tyr Leu Ala His 
35 40 45 

Leu Ser Ser His Arg Val Ser Ser Asp Ala Pro Leu Val Arg Ala His 
50 55 60 

Ala Glu Asn Ala Arg Val Ser Ala Val Ala Val Asn Gin Gly Arg Glu 
65 70 75 80 

Leu Ala Ala His Leu Leu lie Lys Pro His Ala Ala Asn Gin Ala Ser 
85 90 95 

Leu Asn Arg Thr Lys Val Arg Thr Pro Arg Glu Leu Leu Gly Val Val 
100 105 110 

Lys Thr Val Leu Phe Ala Pro Glu Asp Leu Ala Leu Val Lys Gly Glu 
115 120 125 

Pro Ala Glu Arg Arg Arg Tyr Leu Asp Asp lie lie Ala Thr Arg Gin 
130 135 140 

Pro Arg Met Ala Gly Val Lys Ala Asp Tyr Asp Lys Val Leu Lys Gin 
145 150 155 160 

Arg Asn Ala Leu Leu Lys Thr Ala Thr lie Ala Leu Arg Arg Gly Tyr 
165 170 175 

Gly Thr Glu Glu Gly Ala Ala Ala Leu Ser Thr Leu Asp Thr Trp Asp 
180 185 190 

Gly Gin Leu Ala Arg Leu Gly Ala Glu Val Met Ala Ala Arg Phe Ala 
195 200 205 

Leu Leu Asn Glu Leu Gly Pro Lys lie Tyr Glu Ala Tyr Thr Thr lie 
210 215 220 

Ala Pro Glu Ser Arg Pro Ala Ala Val Asn Tyr Lys Thr Thr lie Asp 
225 230 235 240 

Gin Gly Leu Ser Gin Phe Ser Glu Phe Asp Ala Gly lie lie Glu Ala 
245 250 255 

Thr Leu Leu Thr Glu Leu Ala Ala Lys Arg Gin Arg Glu lie Glu Arg 
260 265 270 

Gly Ser Ser Leu Val Gly Pro His Arg Asp Asp Val Asp Leu Met Leu 
275 280 285 



Gly Asp Gin Pro Ala Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser 
290 295 300 
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Phe Ala Leu Ser Leu Arg lie Ala 
305 310 

Gly Thr Asp Pro He Leu He Leu 
325 

Ala Gly Arg Arg Glu Lys Leu Val 
340 

Val Leu He Thr Ala Ala Val His 
355 360 

Lys Val Leu Thr Ala Gin His Thr 
370 375 

Gly Arg He Ser Leu Leu Asp Val 
385 390 



-76- 




Glu Phe Asn Leu Leu Lys Ser Asp 
315 320 

Asp Asp Val Phe Ser Glu Leu Asp 
330 335 

Gly He Ala Gin Glu Val Glu Gin 
345 350 

Asp Asp Leu Pro Glu Asn Leu Lys 
365 

Val Thr Val Gin Asp Thr Gly Thr 
380 

Gin Pro 



<210> 53 

<211> 566 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (543) 

<223> FRXA01733 



<400> 53 

ggg ccg aaa ate tat gag get tac acc acg ate gee ccg gaa tec egg 48 

Gly Pro Lys He Tyr Glu Ala Tyr Thr Thr He Ala Pro Glu Ser Arg 

1 5 10 15 

cca get gcg gtg aat tac aaa acc acc ate gat caa ggc ctg teg cag 96 
Pro Ala Ala Val Asn Tyr Lys Thr Thr He Asp Gin Gly Leu Ser Gin 
20 25 30 

ttt tec gaa ttc gat gee ggc ate ate gaa gee acg ctg ctg aca gaa 144 
Phe Ser Glu Phe Asp Ala Gly He He Glu Ala Thr Leu Leu Thr Glu 
35 40 45 

ttg gca gcg aaa cgt caa cga gaa ate gaa cgc ggc tea age ctg gtc 192 
Leu Ala Ala Lys Arg Gin Arg Glu He Glu Arg Gly Ser Ser Leu Val 
50 55 60 

ggc ccc cac cgc gat gat gtc gat tta atg etc ggc gat cag ccc gee 240 
Gly Pro His Arg Asp Asp Val Asp Leu Met Leu Gly Asp Gin Pro Ala 
65 70 75 80 

aaa ggc ttt gee age cac ggc gag acc tgg tct ttc gcg ctt tea ctg 288 
Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser Phe Ala Leu Ser Leu 
85 90 95 

cga att gca gaa ttt aac ctg ctg aaa tec gat ggc acc gac ccg ate 336 
Arg He Ala Glu Phe Asn Leu Leu Lys Ser Asp Gly Thr Asp Pro He 
100 105 HO 

etc ate ttg gat gat gtg ttt tec gag etc gac gee ggc cgt cgc gaa 384 
Leu He Leu Asp Asp Val Phe Ser Glu Leu Asp Ala Gly Arg Arg Glu 
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H5 120 125 

aaa etc gtg ggc ata gcg caa gag gtg gaa cag gtg etc ate ace get 432 
Lys Leu Val Gly He Ala Gin Glu Val Glu Gin Val Leu He Thr Ala 
130 135 14Q 

gca gtc cac gac gat ctg ccg gag aat etc aag aaa gtg etc act gcg 480 
Ala Val His Asp Asp Leu Pro Glu Asn Leu Lys Lys Val Leu Thr Ala 
145 150 155 160 

cag cac ace gtc acc gtc caa gac acc ggc ace ggg egg att tea etc 528 
Gin His Thr Val Thr Val Gin Asp Thr Gly Thr Gly Arg He Ser Leu 
165 170 175 

ctg gat gtg caa cca tgacagatcc aattgagcag gca 566 
Leu Asp Val Gin Pro 
180 



<210> 54 
<211> 181 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 54 

Gly Pro Lys He Tyr Glu Ala Tyr Thr Thr He Ala Pro Glu Ser Arg 
15 10 15 

Pro Ala Ala Val Asn Tyr Lys Thr Thr He Asp Gin Gly Leu Ser Gin 
20 25 30 

Phe Ser Glu Phe Asp Ala Gly He He Glu Ala Thr Leu Leu Thr Glu 
35 40 45 

Leu Ala Ala Lys Arg Gin Arg Glu He Glu Arg Gly Ser Ser Leu Val 
50 55 60 

Gly Pro His Arg Asp Asp Val Asp Leu Met Leu Gly Asp Gin Pro Ala 
65 70 75 80 

Lys Gly Phe Ala Ser His Gly Glu Thr Trp Ser Phe Ala Leu Ser Leu 
85 90 95 

Arg He Ala Glu Phe Asn Leu Leu Lys Ser Asp Gly Thr Asp Pro He 
100 105 110 

Leu He Leu Asp Asp Val Phe Ser Glu Leu Asp Ala Gly Arg Arg Glu 
H5 120 125 

Lys Leu Val Gly He Ala Gin Glu Val Glu Gin Val Leu He Thr Ala 
130 135 140 

Ala Val His Asp Asp Leu Pro Glu Asn Leu Lys Lys Val Leu Thr Ala 
i45 150 155 160 

Gin His Thr Val Thr Val Gin Asp Thr Gly Thr Gly Arg He Ser Leu 
165 170 175 

Leu Asp Val Gin Pro 
180 
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<210> 55 
<211> 777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXA01252 

<400> 55 

gttgctaaac gcagggccgg gttctcgatg aacccggctt ttgtcatgta tgcaatactg 60 

ttccttgtcc aatttttagt tcagataggt agtgtaagac gtg ttt gaa ggc cca 115 

Val Phe Glu Gly Pro 
1 5 

etc cag gat etc ate gac gaa ctt tct cgt etc ccc ggc gtc ggc ccc 163 
Leu Gin Asp Leu lie Asp Glu Leu Ser Arg Leu Pro Gly Val Gly Pro 
10 15 20 

aaa agt gec caa cgc ate gca ttt cac ctg etc aac gta gat cct tec 211 
Lys Ser Ala Gin Arg lie Ala Phe His Leu Leu Asn Val Asp Pro Ser 
25 30 35 

gac att ace cgc ctt cag gaa gee etc gga ggc gtg cgt gat ggc gtc 259 
Asp lie Thr Arg Leu Gin Glu Ala Leu Gly Gly Val Arg Asp Gly Val 
40 45 50 

caa ttc tgc cgc ate tgc tgc aac att tec cgc gaa gaa gtc tgt cgc 307 
Gin Phe Cys Arg lie Cys Cys Asn lie Ser Arg Glu Glu Val Cys Arg 
55 60 65 

ate tgc tec gac tec gga cgt gac ggc gga aca ate tgt gtc gtc gaa 355 
lie Cys Ser Asp Ser Gly Arg Asp Gly Gly Thr lie Cys Val Val Glu 
70 75 80 85 

gaa cca aaa gac ate caa gtt ate gag cgc ace ggc gaa ttc tec ggc 403 
Glu Pro Lys Asp lie Gin Val lie Glu Arg Thr Gly Glu Phe Ser Gly 
90 95 100 

cgc tac cac gtc etc ggc ggc gee etc gac ccg ctg gee aac ate ggc 451 
Arg Tyr His Val Leu Gly Gly Ala Leu Asp Pro Leu Ala Asn lie Gly 
105 110 115 

ccc cgc gaa etc aac att tec acg etc ctg cag cgc ate ggc ggc gtc 499 
Pro Arg Glu Leu Asn lie Ser Thr Leu Leu Gin Arg lie Gly Gly Val 
120 125 130 

ctg cca gac cgt gag etc gca gat tec acg cct gaa aat aag ctt ttc 547 
Leu Pro Asp Arg Glu Leu Ala Asp Ser Thr Pro Glu Asn Lys Leu Phe 
135 140 145 

gac gee ace ccc acc gtc cgc gaa gtc ate etc gca aca gac ccc aac 595 
Asp Ala Thr Pro Thr Val Arg Glu Val He Leu Ala Thr Asp Pro Asn 
150 155 160 165 



acc gaa ggc gaa gee acc gee tea tac etc ggc cgc etc ttg aaa gac 
Thr Glu Gly Glu Ala Thr Ala Ser Tyr Leu Gly Arg Leu Leu Lys Asp 
170 175 180 



643 
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ttc cca gat ctg gta att tec cgc etc gca tec gga atg cca eta ggc 691 

Phe Pro Asp Leu Val lie Ser Arg Leu Ala Ser Gly Met Pro Leu Gly 

185 190 195 

ggc gac etc gaa ttc gtc gac gaa etc act etc tec cga gca ttg agt 739 

Gly Asp Leu Glu Phe Val Asp Glu Leu Thr Leu Ser Arg Ala Leu Ser 

200 205 210 

ggc cgc ctg cag ate tagcccctcc tttacaggct ggc 777 
Gly Arg Leu Gin lie 
215 



<210> 56 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 56 

Val Phe Glu Gly Pro Leu Gin Asp Leu lie Asp Glu Leu Ser Arg Leu 
15 10 15 

Pro Gly Val Gly Pro Lys Ser Ala Gin Arg lie Ala Phe His Leu Leu 
20 25 30 

Asn Val Asp Pro Ser Asp lie Thr Arg Leu Gin Glu Ala Leu Gly Gly 
35 40 45 

Val Arg Asp Gly Val Gin Phe Cys Arg lie Cys Cys Asn lie Ser Arg 
50 55 60 

Glu Glu Val Cys Arg lie Cys Ser Asp Ser Gly Arg Asp Gly Gly Thr 
65 70 75 80 

lie Cys Val Val Glu Glu Pro Lys Asp lie Gin Val lie Glu Arg Thr 
85 90 95 

Gly Glu Phe Ser Gly Arg Tyr His Val Leu Gly Gly Ala Leu Asp Pro 
100 105 110 

Leu Ala Asn lie Gly Pro Arg Glu Leu Asn lie Ser Thr Leu Leu Gin 
115 120 125 

Arg lie Gly Gly Val Leu Pro Asp Arg Glu Leu Ala Asp Ser Thr Pro 
130 135 140 

Glu Asn Lys Leu Phe Asp Ala Thr Pro Thr Val Arg Glu Val lie Leu 
145 150 155 160 

Ala Thr Asp Pro Asn Thr Glu Gly Glu Ala Thr Ala Ser Tyr Leu Gly 
165 170 175 

Arg Leu Leu Lys Asp Phe Pro Asp Leu Val lie Ser Arg Leu Ala Ser 
180 185 190 

Gly Met Pro Leu Gly Gly Asp Leu Glu Phe Val Asp Glu Leu Thr Leu 
195 200 205 



Ser Arg Ala Leu Ser Gly Arg Leu Gin lie 
210 215 
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<210> 57 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXA01878 

<400> 57 

ggttcaggct gcacaaggtt ggggagcatg gcctgcttgc accgcaagct tgggcatccg 60 

atagtagaaa tctggcatcc aataggtaga ttgggatgct atg gaa gaa ccc tea 115 

Met Glu Glu Pro Ser 
1 5 

ggt gca cag ctg etc ggc ccg gta gaa ate cgt gcg ctg gca gaa aag 163 
Gly Ala Gin Leu Leu Gly Pro Val Glu lie Arg Ala Leu Ala Glu Lys 
10 15 20 

etc gac gtc aca cca act aag aag ttg ggg cag aac ttt gtt cac gat 211 
Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin Asn Phe Val His Asp 
25 30 35 

ccc aac acg gtg cgt cgc att gtt get gcg gca gag etc acc cca aac 259 
Pro Asn Thr Val Arg Arg lie Val Ala Ala Ala Glu Leu Thr Pro Asn 
40 45 50 

gac cac gtg gtg gaa gtt ggc cct ggt ctg ggc tct ctg acc ctt gee 307 
Asp His Val Val Glu Val Gly Pro Gly Leu Gly Ser Leu Thr Leu Ala 
55 60 65 

ctg gtg gaa tct get get tea gta act gcg gtg gaa att gat ccc cgt 355 
Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val Glu lie Asp Pro Arg 
70 75 80 85 

ttg get gcg gaa ttg ccg gag act ttt cag tgg cgc gcg ccg gee ctt 403 
Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp Arg Ala Pro Ala Leu 
90 95 100 

get cac aag ttg age ate gtg ctg aaa gac gec ctg aag gtt caa caa 451 
Ala His Lys Leu Ser lie Val Leu Lys Asp Ala Leu Lys Val Gin Gin 
105 110 115 

tec gat atg get gtt caa ccc acc gee ttg gtg get aac ttg ccg tac 499 
Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val Ala Asn Leu Pro Tyr 
120 125 130 

aac gtc tct gtc cct gtc ttg ttg cac atg atg gag gag ttt ccc acc 547 
Asn Val Ser Val Pro Val Leu Leu His Met Met Glu Glu Phe Pro Thr 
135 140 145 

ate aac aag gtg ctt gtc atg gtg cag gca gag gtt get gat cgt ttg 595 
lie Asn Lys Val Leu Val Met Val Gin Ala Glu Val Ala Asp Arg Leu 
150 155 160 165 



get gcg gat cca gga teg aag att tat ggt gtg cct age gtg aag gcg 643 
Ala Ala Asp Pro Gly Ser Lys lie Tyr Gly Val Pro Ser Val Lys Ala 
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170 175 180 

tec ttc tac ggt cca gtt act cgc gec ggg teg att ggt aag aat gtc 691 
Ser Phe Tyr Gly Pro Val Thr Arg Ala Gly Ser He Gly Lys Asn Val 
185 190 195 

ttt tgg cca get cca aag ate gaa tec ggt ttg gtg aag ate gtg cgc 739 
Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu Val Lys He Val Arg 
200 205 210 

gaa gac acc gcg tgg aag cag gac gat gag acg cgt aag aag gtg tgg 787 
Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr Arg Lys Lys Val Trp 
215 220 225 

ccg ate att gat get get ttc ttg cag cgc cgt aaa acc eta aga get 835 
Pro He He Asp Ala Ala Phe Leu Gin Arg Arg Lys Thr Leu Arg Ala 
230 235 240 245 

gcg ctt tct gga cac tac ggt tct ggc cag gca get gag gaa get ttg 883 
Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala Ala Glu Glu Ala Leu 
250 255 260 

egg gec get gat att gat cca acg ctt cgt ggc gaa aag ctt gat gtc 931 
Arg Ala Ala Asp He Asp Pro Thr Leu Arg Gly Glu Lys Leu Asp Val 
265 270 275 

act gac tat gtg cgc eta get ggg gtg ttg cag caa aag gat gag aag 979 
Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin Gin Lys Asp Glu Lys 
280 285 290 

tgaaaattac cgctaaggcg tgg 1002 



<210> 58 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Glu Glu Pro Ser Gly Ala Gin Leu Leu Gly Pro Val Glu He Arg 
15 10 15 

Ala Leu Ala Glu Lys Leu Asp Val Thr Pro Thr Lys Lys Leu Gly Gin 
20 25 30 

Asn Phe Val His Asp Pro Asn Thr Val Arg Arg He Val Ala Ala Ala 
35 40 45 

Glu Leu Thr Pro Asn Asp His Val Val Glu Val Gly Pro Gly Leu Gly 
50 55 60 

Ser Leu Thr Leu Ala Leu Val Glu Ser Ala Ala Ser Val Thr Ala Val 
65 70 75 80 

Glu He Asp Pro Arg Leu Ala Ala Glu Leu Pro Glu Thr Phe Gin Trp 
85 90 95 

Arg Ala Pro Ala Leu Ala His Lys Leu Ser He Val Leu Lys Asp Ala 
100 105 HO 

Leu Lys Val Gin Gin Ser Asp Met Ala Val Gin Pro Thr Ala Leu Val 
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115 120 



125 



Ala Asn Leu Pro Tyr Asn Val Ser Val Pro Val Leu Leu His Met Met 
130 135 140 

Glu Glu Phe Pro Thr He Asn Lys Val Leu Val Met Val Gin Ala Glu 
145 150 155 i 6 o 

Val Ala Asp Arg Leu Ala Ala Asp Pro Gly Ser Lys He Tyr Gly Val 
165 170 175 

Pro Ser Val Lys Ala Ser Phe Tyr Gly Pro Val Thr Ar.g Ala Gly Ser 
180 185 190 

He Gly Lys Asn Val Phe Trp Pro Ala Pro Lys He Glu Ser Gly Leu 
195 200 205 

Val Lys He Val Arg Glu Asp Thr Ala Trp Lys Gin Asp Asp Glu Thr 
210 215 220 

Arg Lys Lys Val Trp Pro He He Asp Ala Ala Phe Leu Gin Arg Arq 
225 230 235 240 

Lys Thr Leu Arg Ala Ala Leu Ser Gly His Tyr Gly Ser Gly Gin Ala 
245 250 255 

Ala Glu Glu Ala Leu Arg Ala Ala Asp He Asp Pro Thr Leu Arg Gly 
260 265 270 

Glu Lys Leu Asp Val Thr Asp Tyr Val Arg Leu Ala Gly Val Leu Gin 
275 280 285 

Gin Lys Asp Glu Lys 
290 



<210> 59 
<211> 872 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (849) 
<223> RXA01556 



<400> 59 
aac ate cgc ttt 
Asn He Arg Phe 
1 

cac ctg ggt cac 
His Leu Gly His 
20 

teg ctg ttc ggt 
Ser Leu Phe Gly 
35 

acc gac cgc gtt 
Thr Asp Arg Val 



gag acc etc aac 
Glu Thr Leu Asn 
5 

gtg tgg aat gat 
Val Trp Asn Asp 



aaa gag acc ctg 
Lys Glu Thr Leu 
40 

ccc acc cct ccg 
Pro Thr Pro Pro 



ate atg gga cct gcg 
He Met Gly Pro Ala 
10 

cgc ctg acc ttt gaa 
Arg Leu Thr Phe Glu 
25 

teg cca gac ate gcg 
Ser Pro Asp He Ala 
45 

ctg cca get ccg cgt 
Leu Pro Ala Pro Arg 



cgt cgc ate 48 
Arg Arg He 
15 

tac agt cgc 96 
Tyr Ser Arg 
30 

cgc ctg ttc 144 
Arg Leu Phe 



aaa gcg cgc 192 
Lys Ala Arg 
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50 55 



60 



gca gtg gcg cag gtg ctg gtg tec aac cct gcg gat cag acc agt ttg 240 
Ala Val Ala Gin Val Leu Val Ser Asn Pro Ala Asp Gin Thr Ser Leu 
65 ™ 75 80 

gaa gaa ttt gcg gag ate caa ggc gtt teg gcg cgt act ttg cag cgc 288 
Glu Glu Phe Ala Glu He Gin Gly Val Ser Ala Arg Thr Leu Gin Arg 
85 90 95 

cag ttc etc aaa tec acg ggc tat tea ttc age gaa tgg cgt get gcg 336 
Gin Phe Leu Lys Ser Thr Gly Tyr Ser Phe Ser Glu Trp Arg Ala Ala 
100 105 HO 

cag cgc gtc tgc gtc gee gcg age ctg ctg gee cac gac ttc age att 384 
Gin Arg Val Cys Val Ala Ala Ser Leu Leu Ala His Asp Phe Ser He 
115 120 125 

tea gtg gtt gcg aac etc gtc ggg ttc gee gcg acc age age ttg acc 432 
Ser Val Val Ala Asn Leu Val Gly Phe Ala Ala Thr Ser Ser Leu Thr 
130 135 140 

aga get ttt cga cgc cac acc ggt gca act ccg tec acc ttt act act 480 
Arg Ala Phe Arg Arg His Thr Gly Ala Thr Pro Ser Thr Phe Thr Thr 
145 150 155 iso 

gga cag ate ggc atg ggc tec gca ggt cac cca cca cgc ate cca gca 528 
Gly Gin He Gly Met Gly Ser Ala Gly His Pro Pro Arg He Pro Ala 
165 170 1 75 

^ C ^ C fctt gCC gaa gcg Cat cag gac ca< 3 ca< 3 ct 9 a tt tac 576 

Thr Thr Thr Phe Ala Glu Ala His Gin Asp Gin Gin Leu Trp He Tyr 
180 185 190 

age gga acc gca acc gtc acc acc ccc ggc tac tgc cga ttc atg gga 624 
Ser Gly Thr Ala Thr Val Thr Thr Pro Gly Tyr Cys Arg Phe Met Gly 
195 200 205 

caa ggt gac atg gtg acc ate cct gec ggc acc caa acc cgc att gac 672 
Gin Gly Asp Met Val Thr He Pro Ala Gly Thr Gin Thr Arg He Asp 
210 215 220 

gtg gca gee gga tec ate gca ttc cca gtc cca gtt gga etc gac gaa 720 
Val Ala Ala Gly Ser He Ala Phe Pro Val Pro Val Gly Leu Asp Glu 
225 230 235 F 2 40 

tgg gga atg gac eta acc cgc gtc gtg get gtt aat aac cag cag cca 768 
Trp Gly Met Asp Leu Thr Arg Val Val Ala Val Asn Asn Gin Gin Pro 
245 250 255 

aag cca ctg acc att ttg gaa cag tct gaa tgg tec aag etc age gaa 816 
Lys Pro Leu Thr He Leu Glu Gin Ser Glu Trp Ser Lys Leu Ser Glu 
260 265 270 

gaa ctt ctg aac act cct gta cct gta caa atg tgaaggtagt aaaggtgtga 869 
Glu Leu Leu Asn Thr Pro Val Pro Val Gin Met 
275 280 



aaa 



872 
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<210> 60 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Asn He Arg Phe Glu Thr Leu Asn He Met Gly Pro Ala Arg Arg He 



10 



15 



His Leu Gly His Val Trp Asn Asp Arg Leu Thr Phe Glu Tyr Ser Arg 
20 25 30 

Ser Leu Phe Gly Lys Glu Thr Leu Ser Pro Asp He Ala Arg Leu Phe 
35 40 45 

Thr Asp Arg Val Pro Thr Pro Pro Leu Pro Ala Pro Arg Lys Ala Arg 
3U 55 60 

Ala Val Ala Gin Val Leu Val Ser Asn Pro Ala Asp Gin Thr Ser Leu 

70 75 80 

Glu Glu Phe Ala Glu He Gin Gly Val Ser Ala Arg Thr Leu Gin Arg 
85 90 95 

Gin Phe Leu Lys Ser Thr Gl 



100 



y Tyr Ser Phe Ser Glu Trp Arg Ala Al 
105 110 

Gin Arg Val Cys Val Ala Ala Ser Leu Leu Ala His Asp Phe Ser II 



a 



H5 120 



e 
125 



Ser val Val Ala Asn Leu Val Gly Phe Ala Ala Thr Ser Ser Leu Thr 

135 140 

Arg Ala Phe Arg Arg His Thr Gly Ala Thr Pro Ser Thr Phe Thr Thr 

150 155 16Q 

Gly Gin He Gly Met Gly Ser Ala Gly His Pro Pro A rg lie Pro Ala 

165 170 175 

Thr Thr Thr Phe Ala Glu Ala His Gin Asp Gin Gin Leu Trp He Tyr 



185 



190 



Ser Gly Thr Ala Thr Val Thr Thr Pro Gly Tyr Cys Arg Phe Met Gly 

195 200 205 

Gin Gly Asp Met Val Thr He Pro Ala Gly Thr Gin Thr Arg He Asp 

215 220 

Val Ala Ala Gly Ser He Ala Phe Pro Val Pro Val Gly Leu Asp Glu 

230 235 24Q 

Trp Gly Met Asp Leu Thr Arg Val Val Ala Val Asn Asn Gin Gin 



245 250 



Pro 
255 



Lys Pro Leu Thr lie Leu Glu Gin Ser Glu Trp Ser Lys Leu Ser Glu 

270 



260 265 



Glu Leu Leu Asn Thr Pro Val Pro Val Gin Met 
275 280 
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<210> 61 
<211> 516 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (493) 

<223> RXA00053 

<400> 61 

aaggcaacag aaaatcaatc tacccctgcg gggtgcaaca caaaggggca cttcattact 60 

gttagcattg ggtttctgac cagtagttct gaggagaatc gtg aag aaa cgc ate 115 

Val Lys Lys Arg lie 
1 5 

aat gta acc ggc gec gtc eta gtc aag gaa aac cgt ate ctt gca gca 163 

Asn Val Thr Gly Ala Val Leu Val Lys Glu Asn Arg lie Leu Ala Ala 
10 15 20 

caa cgt ggt cca gag atg tea ctt ccc gga tat tgg gag ttt ccg gga 211 
Gin Arg Gly Pro Glu Met Ser Leu Pro Gly Tyr Trp Glu Phe Pro Gly 
25 30 35 

gga aag ate gag cag ggc gaa act cca gaa get tea ctt gca cga gag 259 
Gly Lys lie Glu Gin Gly Glu Thr Pro Glu Ala Ser Leu Ala Arg Glu 
40 45 50 

etc aaa gaa gaa ttg ctt tgc gac gec acc gta ggc gaa cac etc acc 307 
Leu Lys Glu Glu Leu Leu Cys Asp Ala Thr Val Gly Glu His Leu Thr 
55 60 65 

act aca gag cac gag tac gac ttt gga ate gtc gtg ctt tec acc tac 355 
Thr Thr Glu His Glu Tyr Asp Phe Gly lie Val Val Leu Ser Thr Tyr 
7 ° 75 80 85 

ttc tgc aca eta aat gat gca gag cct caa ttg acc gag cat get gag 403 
Phe Cys Thr Leu Asn Asp Ala Glu Pro Gin Leu Thr Glu His Ala Glu 
90 95 100 

ate cgc tgg gtg gca cca cac gaa ttg gaa tct ttg gag tgg gca cct 451 
lie Arg Trp Val Ala Pro His Glu Leu Glu Ser Leu Glu Trp Ala Pro 
105 110 115 

get gat att cct gcg gtg aaa ctt etc gtc gag cag ctt get 493 
Ala Asp lie Pro Ala Val Lys Leu Leu Val Glu Gin Leu Ala 
120 125 130 

taatgagece attcgattca aag 516 



<210> 62 
<211> 131 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Val Lys Lys Arg He Asn Val Thr Gly Ala Val Leu Val Lys Glu Asn 
15 10 15 



BGI-127CP , 86 

Arg He Leu Ala Ala Gin Arg Gly Pro Glu Met Ser Leu Pro Gly Tyr 
20 25 30 

Trp Glu Phe Pro Gly Gly Lys He Glu Gin Gly Glu Thr Pro Glu Ala 
35 40 45 

Ser Leu Ala Arg Glu Leu Lys Glu Glu Leu Leu Cys Asp Ala Thr Val 
5U 55 60 

Gly Glu His Leu Thr Thr Thr Glu His Glu Tyr Asp Phe Gly lie Val 



70 75 80 

Val Leu Ser Thr Tyr Phe Cys Thr Leu Asn Asp Ala Glu Pro Gin Leu 
85 90 95 

Thr Glu His Ala Glu He Arg Trp Val Ala Pro His Glu Leu Glu Ser 

ioo 105 11Q 

Leu Glu Trp Ala Pro Ala Asp He Pro Ala Val Lys Leu Leu Val Glu 
115 120 125 

Gin Leu Ala 
130 



<210> 63 
<211> 624 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (601) 

<223> RXA00280 



<400> 63 

tccccatttc catcccggat cattgtttca gaatagcgtg actcatgaca tgttgaaagt 60 

attggctacc ttgatgaata cccccagcgt ttagcctaat gtg gac acc atg aaa 115 

Val Asp Thr Met Lys 



1 



ggc gac ggc gat gga tgg gca gca gca ccc aat ggc ggg gca gta tag 163 
Gly Asp Gly Asp Gly Trp Ala Ala Ala Pro Asn Gly Gly Ala Sal Trp 
10 15 20 

G?v xtt T C ?r ^ ttg ttg ttg gta 9 ca 9 at aa * caa atg 211 

Gly Lys Asn Gly Ala Ala Gly Leu Leu Leu Val Ala Asp Lys Gin Me? 

25 30 35 

lln m!? r? 9 ^ a 9CC 903 tgg 9CC aaC aac ^ c ? ac acc tgg gca 259 

Leu Met Gin His Arg Ala Ala Trp Thr Asn Asn Gly Asp Thr Trp Ala 

40 45 50 

Leu Pro r?v r?° n?* 93C tC9 C3t g3a aCC gCa ^ <? aa tca ^cc 307 

Leu Pro Gly Gly Ala Arg Asp Ser His Glu Thr Ala Ala Glu Ser Ala 

55 60 65 

Ctg cgt gaa gca ttt gaa gaa act gga ate ctg ccc gac qac ata aaa 
Leu Arg Glu Ala Phe Glu Glu Thr Gly He Leu Pro !sp Tsp Val Glu 

75 80 85 
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gtt tta gat tea ata gtc acc gca ggc cct ttt ccc gec gat cca gaa 403 

Val Leu Asp Ser lie Val Thr Ala Gly Pro Phe Pro Ala Asp Pro Glu 
90 95 100 

cgc cca gaa ctt gec ggc aac tgg acc tac acc acg gtc ate gca cga 451 

Arg Pro Glu Leu Ala Gly Asn Trp Thr Tyr Thr Thr Val lie Ala Arg 

105 110 115 

act aaa acc ggc gaa acc eta gat acc acc get aat gaa gaa tec etc 4 99 

Thr Lys Thr Gly Glu Thr Leu Asp Thr Thr Ala Asn Glu Glu Ser Leu 

120 125 130 

gaa eta egg tgg gta gat ate gca gcg gtt gac tct ttg get ttg atg 547 

Glu Leu Arg Trp Val Asp lie Ala Ala Val Asp Ser Leu Ala Leu Met 

135 140 145 

cca gca ttc gee aaa gcg tgg ccc tct tta aga aag eta ctg aac aca 595 

Pro Ala Phe Ala Lys Ala Trp Pro Ser Leu Arg Lys Leu Leu Asn Thr 
150 155 160 165 

aca gag taggtttatg cgacactggt gcg 624 
Thr Glu 



<210> 64 
<211> 167 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Val Asp Thr Met Lys Gly Asp Gly Asp Gly Trp Ala Ala Ala Pro Asn 
15 10 15 

Gly Gly Ala Val Trp Gly Lys Asn Gly Ala Ala Gly Leu Leu Leu Val 
20 25 30 

Ala Asp Lys Gin Met Leu Met Gin His Arg Ala Ala Trp Thr Asn Asn 
35 40 45 

Gly Asp Thr Trp Ala Leu Pro Gly Gly Ala Arg Asp Ser His Glu Thr 
50 55 60 

Ala Ala Glu Ser Ala Leu Arg Glu Ala Phe Glu Glu Thr Gly lie Leu 
65 70 75 80 

Pro Asp Asp Val Glu Val Leu Asp Ser lie Val Thr Ala Gly Pro Phe 
85 90 95 

Pro Ala Asp Pro Glu Arg Pro Glu Leu Ala Gly Asn Trp Thr Tyr Thr 
100 105 110 

Thr Val lie Ala Arg Thr Lys Thr Gly Glu Thr Leu Asp Thr Thr Ala 
115 120 125 

Asn Glu Glu Ser Leu Glu Leu Arg Trp Val Asp lie Ala Ala Val Asp 
130 135 140 



Ser Leu Ala Leu Met Pro Ala Phe Ala Lys Ala Trp Pro Ser Leu Arg 
145 150 155 160 
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Lys Leu Leu Asn Thr Thr Glu 
165 



<210> 65 
<211> 657 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> RXA00333 



<400> 65 

gtacgctttg ttgaaggcca tactctaacc ctagatggtg gtgtcgcagg gctggcgtaa 60 

cctgggagtc aaagattacc aattggagag gttttgctgc atg gcg gtt cca gag 115 

Met Ala Val Pro Glu 
1 5 

ph C ?r o gt ttg ° gg 939 aag gtC ggt cag g at ccg ttg tgg ttg 163 

Phe lie Val Ser Leu Arg Glu Lys Val Gly Gin Asp Pro Leu Trp Leu 

10 15 20 

ccg get gta act gcg gtt gtt att cgt gat gtt cct ccg ggg tct cct 211 
Pro Ala Val Thr Ala Val Val He Arg Asp Val Pro Pro Gly Ser Pro 
25 30 35 

Ph° r? CCg gtg ttg ttg gtc aag cgc gct gat a ct ggt 259 

Phe His Val Val Pro Asp Val Leu Leu Val Lys Arg Ala Asp Thr Gly 

40 45 50 

Glu Trl ?f r a 09 t? C ^ 3tt tgt gat CCg gat gag ca g cct cat 307 

Glu Trp Thr Pro Pro Thr Gly He Cys Asp Pro Asp Glu Gin Pro His 
55 60 65 

w tg ^ g ? g gtg ° gt gaa gt ° aag gag gaa acc g 9 c ctt gat gtc age 355 
Val Thr Ala Val Arg Glu Val Lys Glu Glu Thr Gly Leu Asp Val Ser 

° 75 80 85 

g " g f g g ? g ttg ctt ggc gtg ggc g c g gtg ggg cct gtg acc tat caa 403 

Val Glu Ala Leu Leu Gly Val Gly Ala Val Gly Pro Val Thr Tyr Gin 
90 95 100 

aat ggt gat gtg gcg age tac atg gat acg acc atg cgt tgc gtt gtt 451 
Asn Gly Asp Val Ala Ser Tyr Met Asp Thr Thr Met Arg Cys Val Val 
105 110 H5 

tct ggt gat tec gat gag cct cac gtc ggc gat gac gag aac gtg gat 4 99 
Ser Gly Asp Ser Asp Glu Pro His Val Gly Asp Asp Glu Asn Val Asp 
120 125 130 

gtt gca tgg ttc ccg att tct aag atg cct gtc act aat cag cgt ttc 547 
Val Ala Trp Phe Pro He Ser Lys Met Pro Val Thr Asn Gin Arg Phe 
135 1 40 145 

cgc atg gtc ate gct gat gcg gtg gca cag ttg aag cat ccg caa ggt 595 
Arg Met Val He Ala Asp Ala Val Ala Gin Leu Lys His Pro Gin Gly 
150 155 160 16 5 
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tat aag ccc cgc atg gga tat gag aaa agg aat gca cga tgagtattga 644 
Tyr Lys Pro Arg Met Gly Tyr Glu Lys Arg Asn Ala Arg 
170 175 

atttccgtta ggt 

65 7 



<210> 66 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Ala Val Pro Glu Phe He Val Ser Leu Arg Glu Lys Val Gly Gin 
1 5 10 



15 



Asp Pro Leu Trp Leu Pro Ala Val Thr Ala Val Val He Arg Asp Val 
20 25 30 

Pro Pro Gly Ser Pro Phe His Val Val Pro Asp Val Leu Leu Val Lys 
35 40 45 

Arg Ala Asp Thr Gly Glu Trp Thr Pro Pro Thr Gly He Cys Asp Pro 
50 55 60 

Asp Glu Gin Pro His Val Thr Ala Val Arg Glu Val Lys Glu Glu Thr 
65 70 75 80 

Gly Leu Asp Val Ser Val Glu Ala Leu Leu Gly Val Gly Ala Val Gly 
85 90 95 

Pro Val Thr Tyr Gin Asn Gly Asp Val Ala Ser Tyr Met Asp Thr Thr 
100 105 HO 

Met Arg Cys Val Val Ser Gly Asp Ser Asp Glu Pro His Val Gly Asp 
115 120 125 

Asp Glu Asn Val Asp Val Ala Trp Phe Pro He Ser Lys Met Pro Val 
130 135 140 

Thr Asn Gin Arg Phe Arg Met Val He Ala Asp Ala Val Ala Gin Leu 
145 150 155 160 

Lys His Pro Gin Gly Tyr Lys Pro Arg Met Gly Tyr Glu Lys Arg Asn 
165 170 175 

Ala Arg 



<210> 67 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXA02110 
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<400> 67 

gaaacacttc ccttagagtc aaagtgactg taagatagct caacagttaa agtcagattg 60 

accctaaggt ggtttcttgc ccgcttcacc tgaaatccag atg gcc gta tec acg 115 

Met Ala Val Ser Thr 
1 5 

ate ate ttc gcg ctg cgc ccc ggc ccc cag gat etc ccc age ctg tgg 163 
lie lie Phe Ala Leu Arg Pro Gly Pro Gin Asp Leu Pro Ser Leu Trp 
10 15 20 

gcc ccc ttc gtt ccg cgc ace cgc gaa cca cat tta aat aaa tgg gca 211 
Ala Pro Phe Val Pro Arg Thr Arg Glu Pro His Leu Asn Lys Trp Ala 
25 30 35 

ctg ccc ggc ggt tgg ctg cca cca cat gaa gaa ctt gaa gat get get 259 
Leu Pro Gly Gly Trp Leu Pro Pro His Glu Glu Leu Glu Asp Ala Ala 
40 45 50 

gcc cgc aca etc gca gaa ace ace ggc ctg cac ccc age tat eta gaa 307 
Ala Arg Thr Leu Ala Glu Thr Thr Gly Leu His Pro Ser Tyr Leu Glu 
55 60 65 

cag etc tac act ttc gga aaa gtc gac cgc tec cca ace gga cgc gtg 355 
Gin Leu Tyr Thr Phe Gly Lys Val Asp Arg Ser Pro Thr Gly Arg Val 
70 7 5 80 85 

ate tct gtg gtg tat tgg gca ctt gtc cga gcc gat gaa gcg ttg aaa 403 
He Ser Val Val Tyr Trp Ala Leu Val Arg Ala Asp Glu Ala Leu Lys 
90 95 100 

gcc ate cca gga gaa aac gtc cag tgg ttt ccc gcc gat cat etc cct 451 
Ala He Pro Gly Glu Asn Val Gin Trp Phe Pro Ala Asp His Leu Pro 
105 110 115 

gag ctg gca ttt gac cac aat aac ate gtc aaa tat gca eta gaa cga 499 
Glu Leu Ala Phe Asp His Asn Asn He Val Lys Tyr Ala Leu Glu Arq 
120 125 130 

ctt cgc ace aag gtg gaa tac tec gaa ate gcc cac tec ttc etc gga 547 
Leu Arg Thr Lys Val Glu Tyr Ser Glu He Ala His Ser Phe Leu Gly 
135 140 145 

^ L tC at ° gC ° Cag Ctt Cga tCC ^tg cat gag gca gtc ctt 595 

Glu Thr Phe Thr He Ala Gin Leu Arg Ser Val His Glu Ala Val Leu 

150 155 160 i 6 5 

gga cac aaa etc gat gcc gcc aac ttc cga aga tec gtg gcc acc teg 643 
Gly His Lys Leu Asp Ala Ala Asn Phe Arg Arg Ser Val Ala Thr Ser 
170 175 180 

ccc gat ctg ate gac acc ggc gaa gtg ctt gcg gga aca ccg cac cgc 691 
Pro Asp Leu He Asp Thr Gly Glu Val Leu Ala Gly Thr Pro His Arg 
185 190 195 

cca ccc aaa ctg ttc aga ttc caa aga taaattctga cgctcattcc 738 
Pro Pro Lys Leu Phe Arg Phe Gin Arg 
200 205 



age 



741 
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<210> 68 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Ala Val Ser Thr He He Phe Ala Leu Arg Pro Gly Pro Gin Asp 
1 5 10 15 

Leu Pro Ser Leu Trp Ala Pro Phe Val Pro Arg Thr Arg Glu Pro His 
20 25 30 

Leu Asn Lys Trp Ala Leu Pro Gly Gly Trp Leu Pro Pro His Glu Glu 
35 40 45 

Leu Glu Asp Ala Ala Ala Arg Thr Leu Ala Glu Thr Thr Gly Leu His 
50 55 60 

Pro Ser Tyr Leu Glu Gin Leu Tyr Thr Phe Gly Lys Val Asp Arg Ser 
65 70 75 80 

Pro Thr Gly Arg Val He Ser Val Val Tyr Trp Ala Leu Val Arg Ala 
85 90 95 

Asp Glu Ala Leu Lys Ala He Pro Gly Glu Asn Val Gin Trp Phe Pro 
100 105 HO 

Ala Asp His Leu Pro Glu Leu Ala Phe Asp His Asn Asn He Val Lys 
115 120 125 

Tyr Ala Leu Glu Arg Leu Arg Thr Lys Val Glu Tyr Ser Glu He Ala 
i3 ° 135 140 

His Ser Phe Leu Gly Glu Thr Phe Thr He Ala Gin Leu Arg Ser Val 
145 150 155 160 

His Glu Ala Val Leu Gly His Lys Leu Asp Ala Ala Asn Phe Arg Arg 
165 170 175 

Ser Val Ala Thr Ser Pro Asp Leu He Asp Thr Gly Glu Val Leu Ala 
180 185 190 

Gly Thr Pro His Arg Pro Pro Lys Leu Phe Arg Phe Gin Arg 
195 200 205 

<210> 69 
<211> 522 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (499) 

<223> RXA02290 

<400> 69 

tgaacttgta atctgcgctg atgaaaagtc acggccccgc tgggcatcta gaagtgagct 60 
gtgttgggag tatttcgaca atgagtgggg cagacctccg gtg gat etc aat get 115 
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Val Asp Leu Asn Ala 
1 5 

ctt ttt gag ate ttg acg ttg gta gtt ttc caa gtg ggt gtc acc tgg 163 

Leu Phe Glu lie Leu Thr Leu Val Val Phe Gin Val Gly Val Thr Trp 
10 15 20 

cat get gtg ctg tec aaa egg gaa ggg ttc cgt caa gca ttc gee caa 211 
His Ala Val Leu Ser Lys Arg Glu Gly Phe Arg Gin Ala Phe Ala Gin 
25 30 35 

ttc gat gtt gca aaa gta gee gec ttc aat gag gac gac gtg gaa cgc 259 
Phe Asp Val Ala Lys Val Ala Ala Phe Asn Glu Asp Asp Val Glu Arq 
40 45 50 

eta ctt gat gat eta cag att ttt aga aac cga aga aaa ate aac get 307 
Leu Leu Asp Asp Leu Gin He Phe Arg Asn Arg Arg Lys He Asn Ala 



55 60 



65 



gee ate acc aat gec aaa gcg ttg ctg gag tta aac gat gaa aca ggc 355 

Ala He Thr Asn Ala Lys Ala Leu Leu Glu Leu Asn Asp Glu Thr Gly 

70 75 80 85 

acc ttt gac tea att att gec gac cac tea act gac gee aca gec atg 403 

Thr Phe Asp Ser He He Ala Asp His Ser Thr Asp Ala Thr Ala Met 

90 95 100 

gtg aag cat etc aaa gee ttg ggc ttt acc cat ate gga ctg acc tec 451 

Val Lys His Leu Lys Ala Leu Gly Phe Thr His He Gly Leu Thr Ser 

105 110 115 

ttg age ate etc cag cag gee att ggg gtc aca gag ctg aag get gec 499 

Leu Ser He Leu Gin Gin Ala He Gly Val Thr Glu Leu Lys Ala Ala 

120 125 130 

taagatataa ctccgatgac aac 522 



<210> 70 
<211> 133 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Val Asp Leu Asn Ala Leu Phe Glu He Leu Thr Leu Val Val Phe Gin 
1 5 10 15 

Val Gly Val Thr Trp His Ala Val Leu Ser Lys Arg Glu Gly Phe Arq 
20 25 30 

Gin Ala Phe Ala Gin Phe Asp Val Ala Lys Val Ala Ala Phe Asn Glu 
35 40 45 

Asp Asp Val Glu Arg Leu Leu Asp Asp Leu Gin lie Phe Arg Asn Arg 
50 55 60 

Arg Lys He Asn Ala Ala He Thr Asn Ala Lys Ala Leu Leu Glu Leu 
65 70 75 80 

Asn Asp Glu Thr Gly Thr Phe Asp Ser He He Ala Asp His Ser Thr 
85 90 95 
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Asp Ala Thr Ala Met Val Lys His 
100 

lie Gly Leu Thr Ser Leu Ser He 

115 120 

Glu Leu Lys Ala Ala 
130 




Leu Lys Ala Leu Gly Phe Thr His 
105 HO 

Leu Gin Gin Ala He Gly Val Thr 
125 



<210> 71 
<211> 711 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> C 101 ) . . (688) 

<223> RXA02557 

<400> 71 

cacaaattga aatgatgctc agggaacaat tgcgcaaggc tggtcggttg cctaaaaata 60 

ttggggatat cccgagaccc ggccgcccca aggagaatcc atg agt tea tta ate 115 

Met Ser Ser Leu He 
1 5 

gtt ggc acg gac ggc etc agt cgc ccg agt tgg get gcg caa gat ccc 163 
Val Gly Thr Asp Gly Leu Ser Arg Pro Ser Trp Ala Ala Gin Asp Pro 
10 15 20 

ctg atg cgc gat tat tac gac acc gag tgg gga atg ccg att cgc gat 211 
Leu Met Arg Asp Tyr Tyr Asp Thr Glu Trp Gly Met Pro He Arg Asp 
25 30 35 

gaa cag gga tta ttc gaa aga gtt agt ctg gaa get ttt caa tec ggg 259 
Glu Gin Gly Leu Phe Glu Arg Val Ser Leu Glu Ala Phe Gin Ser Gly 
40 45 50 

ctg tec tgg gcg acg att ttg cgc aag cgc gat agt ttc cgc gca get 307 
Leu Ser Trp Ala Thr He Leu Arg Lys Arg Asp Ser Phe Arg Ala Ala 
55 60 65 

ttc tct cag ttt gat ccg gaa tta gtc gca aaa ttc acc gat get gac 355 
Phe Ser Gin Phe Asp Pro Glu Leu Val Ala Lys Phe Thr Asp Ala Asp 
70 75 80 85 

ate gaa cgc etc atg gag gac gee ggc ate gtg cgc aac aaa cgt aaa 403 
He Glu Arg Leu Met Glu Asp Ala Gly He Val Arg Asn Lys Arg Lys 
90 95 100 

att ttg gee acc att aac aac gee aaa gee acc ctt caa ttg cgt gag 451 
He Leu Ala Thr He Asn Asn Ala Lys Ala Thr Leu Gin Leu Arg Glu 
105 HO 115 

aag ggt ggc ttg gtg gaa ttt gta tgg ggt ttc aaa ccg att gat acc 499 
Lys Gly Gly Leu Val Glu Phe Val Trp Gly Phe Lys Pro lie Asp Thr 
120 125 130 



cca cag ccg gag acc ctg gag gag att ccg acg cag teg ccg gag tea 



547 
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Pro Gin Pro Glu Thr Leu Glu Glu He Pro Thr Gin Ser Pro Glu Ser 
135 140 145 

gtt gca ctg tct aag gcg ctg aag aag gaa ggt ttt tec ttc gtt ggt 595 
Val Ala Leu Ser Lys Ala Leu Lys Lys Glu Gly Phe Ser Phe Val Gly 
150 155 160 165 

ccc acg acg atg ttt gee ctt atg gaa gec ata gga ate gtc gac acc 643 
Pro Thr Thr Met Phe Ala Leu Met Glu Ala He Gly He Val Asp Thr 
170 175 180 

cat ttg gtg ggc age cat cgc cgc gga agt tct ggg gtg tgg get 688 
His Leu Val Gly Ser His Arg Arg Gly Ser Ser Gly Val Trp Ala 
185 190 195 

taggaaatca gecagtegtt tgg 71 1 

<210> 72 
<211> 196 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Met Ser Ser Leu He Val Gly Thr Asp Gly Leu Ser Arg Pro Ser Trp 
15 10 15 

Ala Ala Gin Asp Pro Leu Met Arg Asp Tyr Tyr Asp Thr Glu Trp Gly 
20 25 30 

Met Pro He Arg Asp Glu Gin Gly Leu Phe Glu Arg Val Ser Leu Glu 
35 40 45 

Ala Phe Gin Ser Gly Leu Ser Trp Ala Thr He Leu Arg Lys Arg Asp 
50 55 60 

Ser Phe Arg Ala Ala Phe Ser Gin Phe Asp Pro Glu Leu Val Ala Lys 
65 7 0 75 80 

Phe Thr Asp Ala Asp He Glu Arg Leu Met Glu Asp Ala Gly He Val 
85 90 95 

Arg Asn Lys Arg Lys He Leu Ala Thr He Asn Asn Ala Lys Ala Thr 
100 105 HO 

Leu Gin Leu Arg Glu Lys Gly Gly Leu Val Glu Phe Val Trp Gly Phe 
115 120 125 

Lys Pro He Asp Thr Pro Gin Pro Glu Thr Leu Glu Glu He Pro Thr 
130 135 140 

Gin Ser Pro Glu Ser Val Ala Leu Ser Lys Ala Leu Lys Lys Glu Gly 
145 150 155 160 

Phe Ser Phe Val Gly Pro Thr Thr Met Phe Ala Leu Met Glu Ala He 
165 170 175 

Gly He Val Asp Thr His Leu Val Gly Ser His Arg Arg Gly Ser Ser 
180 185 190 

Gly Val Trp Ala 



BGM27CP 

195 



<210> 73 
<211> 110 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (87) 
<223> RXA02130 

<400> 73 

atg acc tec gac ctg caa tec agg cga cgc etc gga ctg act gee acc 48 

Met Thr Ser Asp Leu Gin Ser Arg Arg Arg Leu Gly Leu Thr Ala Thr 
15 10 15 

etc gtg cgc gaa gac gga cga gaa ggc gat gtc tea gee tgatcggccc 97 
Leu Val Arg Glu Asp Gly Arg Glu Gly Asp Val Ser Ala 
20 25 

caagegttae gac 110 



<210> 74 
<211> 29 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Thr Ser Asp Leu Gin Ser Arg Arg Arg Leu Gly Leu Thr Ala Thr 
15 10 15 

Leu Val Arg Glu Asp Gly Arg Glu Gly Asp Val Ser Ala 
20 25 



<210> 75 
<211> 2472 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2449) 
<223> RXA02742 

<400> 75 

gtatcggtaa aaggcccaat caaggattct tggttgggtc tttttccatg ettttcatge 60 

ttcgaacagt ccagaatagc cctgacctag acttagagct atg tec gaa caa aga 115 

Met Ser Glu Gin Arg 

1 5 

etc gat cag ctt gag cga egg ctt tct gaa ctg gaa egg gag ate gee 163 

Leu Asp Gin Leu Glu Arg Arg Leu Ser Glu Leu Glu Arg Glu lie Ala 

10 15 20 

gcg att cgt cag gag ate cgc cag gaa cgc eta gtg ctt ccg gaa ccg 211 
Ala lie Arg Gin Glu lie Arg Gin Glu Arg Leu Val Leu Pro Glu Pro 
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25 30 35 

gaa cct gtg aaa gtt gat aca gtc ate gec acc gaa gcg acc gga gtc 259 

Glu Pro Val Lys Val Asp Thr Val He Ala Thr Glu Ala Thr Gly Val 

40 45 50 



aat gca teg teg ggt ccg gag gcg aag ate get ttg ttc atg gag agg 
Asn Ala Ser Ser Gly Pro Glu Ala Lys He Ala Leu Phe Met Glu Arg 
55 60 65 



aaa gac acc aca ccg aag gac tat etc ccc ttc acc gtt gac acc gtc 

Lys Asp Thr Thr Pro Lys Asp Tyr Leu Pro Phe Thr Val Asp Thr Val 

105 HO 115 

aat gcg cat ctg cgc egg ggc ggc gac cat ate ggt etc tat gtg atg 

Asn Ala His Leu Arg Arg Gly Gly Asp His He Gly Leu Tyr Val Met 

120 125 130 



acc tgg aag caa gat gcg gec get ttc gtg tea gee tgc acc gac cac 
Thr Trp Lys Gin Asp Ala Ala Ala Phe Val Ser Ala Cys Thr Asp His 
150 155 160 165 



etc aac ggc gac tgt cga gec cgc aac acc gec gtc ttc gee gat teg 
Leu Asn Gly Asp Cys Arg Ala Arg Asn Thr Ala Val Phe Ala Asp Ser 
250 255 260 



307 



ttt agt ggt cgc cac gat gtg tat gcg egg cgc tgg acc age aga aaa 355 

Phe Ser Gly Arg His Asp Val Tyr Ala Arg Arg Trp Thr Ser Arg Lys 
70 75 80 85 

acg ggc aaa agt gga tgg teg ccg get act cgc cag ggt ttt tac tea 403 

Thr Gly Lys Ser Gly Trp Ser Pro Ala Thr Arg Gin Gly Phe Tyr Ser 
90 95 100 



451 



499 



gtc ccc ate gac acg tgc aaa ctt etc gec tgc gat ttc gac gat ggc 547 
Val Pro He Asp Thr Cys Lys Leu Leu Ala Cys Asp Phe Asp Asp Gly 
135 140 145 



595 



gga ate gat gcg ttg get gaa att tct cga tec gac gac ggc gee ccc 643 

Gly He Asp Ala Leu Ala Glu He Ser Arg Ser Asp Asp Gly Ala Pro 
170 175 180 

gtg tgg ata ttt ttc gat acc cca ate tec gcg atg ctg get egg cgc 691 

Val Trp He Phe Phe Asp Thr Pro He Ser Ala Met Leu Ala Arg Arg 
185 190 195 

eta ggt ttt gec atg etc cgc caa gec atg aac tec cgc cct gac atg 739 

Leu Gly Phe Ala Met Leu Arg Gin Ala Met Asn Ser Arg Pro Asp Met 
200 205 210 

gat atg tct tct tat gat cgc ttc ttc cct get caa gac acc ate gca 787 

Asp Met Ser Ser Tyr Asp Arg Phe Phe Pro Ala Gin Asp Thr He Ala 
215 220 225 

acg cgc gca aac gga age gca egg ctg gga aat ttg ate gcg ctg ccc 835 

Thr Arg Ala Asn Gly Ser Ala Arg Leu Gly Asn Leu He Ala Leu Pro 

230 235 240 245 



883 



gaa acg tgg gtt ccc ttc gaa gat cct ttc gca gcg etc gcg gec ate 931 
Glu Thr Trp Val Pro Phe Glu Asp Pro Phe Ala Ala Leu Ala Ala He 
265 270 275 
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acg cca eta gec acc gaa aaa ate gag cag ate ctt gee acc acg cag 979 

Thr Pro Leu Ala Thr Glu Lys He Glu Gin He Leu Ala Thr Thr Gin 
280 285 290 

gaa aaa ttt ggc ccc gaa ccc gaa cac ate aaa cgc ccc acc cgc gee 1027 

Glu Lys Phe Gly Pro Glu Pro Glu His He Lys Arg Pro Thr Arg Ala 

295 300 305 



gaa etc aaa cag gtt aaa gee aac ggc gaa acc ate aaa etc acc ate 
Glu Leu Lys Gin Val Lys Ala Asn Gly Glu Thr He Lys Leu Thr He 
310 315 3 20 325 



gaa ttg cga tec atg caa caa gag gga ate gac teg etc aaa ggc caa 
Glu Leu Arg Ser Met Gin Gin Glu Gly He Asp Ser Leu Lys Gly Gin 



425 430 



435 



gee tgt gca etc ate gcg aac aga aaa ate ccc acc gca gtg ata gtc 
Ala Cys Ala Leu He Ala Asn Arg Lys He Pro Thr Ala Val He Val 
455 460 465 

aac cgt gca gaa ttg att tec caa tgg egg gat cgt etc gcg caa tac 
Asn Arg Ala Glu Leu He Ser Gin Trp Arg Asp Arg Leu Ala Gin Tyr 
470 475 • 480 485 

ctg age ate gac gca gac tec ate gga cag ate ggc gcg ggc cga cgc 
Leu Ser He Asp Ala Asp Ser He Gly Gin He Gly Ala Gly Arg Arg 
490 495 500 

aaa acc acc gga att ate gat etc ate acc gtc caa tec ttg age cgt 
Lys Thr Thr Gly He He Asp Leu He Thr Val Gin Ser Leu Ser Arq 
505 • 510 515 



1075 



acc aac gag ctg age gtc ccc acc gaa agg tta ccc gcg gee gtc ate 1123 
Thr Asn Glu Leu Ser Val Pro Thr Glu Arg Leu Pro Ala Ala Val He 
330 335 340 

gcg gag att aaa cac egg gcg gta ate cca aac cct gag ttt tat cgt 1171 
Ala Glu He Lys His Arg Ala Val He Pro Asn Pro Glu Phe Tyr Arg 
345 350 355 

cga caa gcg caa aga ttt teg acc ttc ggc gtg ccg cgc ate gtc ate 1219 
Arg Gin Ala Gin Arg Phe Ser Thr Phe Gly Val Pro Arg He Val He 
360 365 370 

cgc ttc gee cag gee gag cag cgc ttg ctg etc cca cgc ggg ctt gtc 1267 
Arg Phe Ala Gin Ala Glu Gin Arg Leu Leu Leu Pro Arg Gly Leu Val 
375 380 385 

gac gac acc etc egg ate etc acc etc gee ggg tac aaa gtc age gtc 1315 
Asp Asp Thr Leu Arg He Leu Thr Leu Ala Gly Tyr Lys Val Ser Val 
390 395 400 405 

ate tgg cct egg caa act egg aaa acc ate gac gcg tct ttc gag ggc 1363 
He Trp Pro Arg Gin Thr Arg Lys Thr He Asp Ala Ser Phe Glu Gly 
410 415 420 



1411 



cgc acc ggc gta ttg gta gca ccg ccg ggc get gga aaa aca gtg atg 1459 
Arg Thr Gly Val Leu Val Ala Pro Pro Gly Ala Gly Lys Thr Val Met 
440 445 450 



1507 



1555 



1603 



1651 
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aaa gat tec gat ccg aaa att ttg gaa caa tac ggc caa ate ate gtc 
Lys Asp Ser Asp Pro Lys He Leu Glu Gin Tyr Gly Gin He He Val 
52 0 525 530 



1699 



gac gag tgc cac aac ate gca gee cca ggc gec gaa gee gca ttg aac 1747 
Asp Glu Cys His Asn He Ala Ala Pro Gly Ala Glu Ala Ala Leu Asn 
535 540 545 

cag gtc aag gee ccc tac tgg ctg ggt eta ace gee acg ccg ttt cgt 1795 
Gin Val Lys Ala Pro Tyr Trp Leu Gly Leu Thr Ala Thr Pro Phe Arg 
550 555 560 565 

tea gac cac atg gat gaa ate ate acc atg cag tgc ggt cct gtg cgc 1843 
Ser Asp His Met Asp Glu He He Thr Met Gin Cys Gly Pro Val Arg 
570 575 580 

cac cgc atg gaa gtg gca aca gac aat gaa cag cgc ttg att cac ate 1891 
His Arg Met Glu Val Ala Thr Asp Asn Glu Gin Arg Leu He His He 
585 590 595 

cac gaa acc tct ttc gac tct gag gaa acc acc gaa ate cag gat etc 1939 
His Glu Thr Ser Phe Asp Ser Glu Glu Thr Thr Glu He Gin Asp Leu 
600 605 610 

tac aat gag etc gcg- gtc gat tct gec cga aat gcg caa ate act gee 1987 
Tyr Asn Glu Leu Ala Val Asp Ser Ala Arg Asn Ala Gin He Thr Ala 
615 620 625 

gaa gtg cac aaa gcg ctt gaa get ggc gac cga tgt eta gtt ttg gtc 2035 
Glu Val His Lys Ala Leu Glu Ala Gly Asp Arg Cys Leu Val Leu Val 
630 635 640 645 

aac cga att gca gec ctt gaa gca ctg acc age agt att acc gaa tct 2083 
Asn Arg He Ala Ala Leu Glu Ala Leu Thr Ser Ser He Thr Glu Ser 
650 655 660 

ggc gat cac act gtc tta gtg atg cat ggc cgc caa acc caa gag gag 2131 
Gly Asp His Thr Val Leu Val Met His Gly Arg Gin Thr Gin Glu Glu 
665 670 675 

cga gtt cac ctt cgt gcg caa ctt gee tea ttg agt gaa aag cag gat 2179 
Arg Val His Leu Arg Ala Gin Leu Ala Ser Leu Ser Glu Lys Gin Asp 
680 685 690 

ccg ttt gta ctg gtc gcg atg aat aaa gtc gee ggc gaa ggc ctt gac 2227 
Pro Phe Val Leu Val Ala Met Asn Lys Val Ala Gly Glu Gly Leu Asp 
695 700 705 

ate ccc age etc aac acg ctg ttt ttg gca gcg ccg gtg tec ttc aag 2275 
He Pro Ser Leu Asn Thr Leu Phe Leu Ala Ala Pro Val Ser Phe Lys 
71 0 715 720 725 

ggg ctg gtg att cag caa ate ggc cga gtt act cgc gca acc ggt gat 2323 
Gly Leu Val He Gin Gin He Gly Arg Val Thr Arg Ala Thr Gly Asp 
730 735 740 

caa aac get cct ccg gtg act gee acg gtc cat gat ttt gtt gat tec 2371 
Gin Asn Ala Pro Pro Val Thr Ala Thr Val His Asp Phe Val Asp Ser 
745 750 755 



aag att ccg aca etc aaa cgc atg cac ggt cgc cga ttg egg get atg 



2419 
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Lys He Pro Thr Leu Lys Arg Met His Gly Arg Arg Leu Arg Ala Met 
760 765 770 

caa aag gaa gga ttc get gtt teg gag cct tgaggaggac cagaccaaac 24 69 

Gin Lys Glu Gly Phe Ala Val Ser Glu Pro 
775 780 

cag • 2472 

<210> 76 
<211> 783 
<212> PRT 

<213> Corynebacterium. glutamicum 
<400> 76 

Met Ser Glu Gin Arg Leu Asp Gin Leu Glu Arg Arg Leu Ser Glu Leu 
1 5 10 15 

Glu Arg Glu He Ala Ala He Arg Gin Glu He Arg Gin Glu Arg Leu 
20 25 30 

Val Leu Pro Glu Pro Glu Pro Val Lys Val Asp Thr Val He Ala Thr 
35 40 45 

Glu Ala Thr Gly Val Asn Ala Ser Ser Gly Pro Glu Ala Lys He Ala 
50 55 60 

Leu Phe Met Glu Arg Phe Ser Gly Arg His Asp Val Tyr Ala Arg Arg 
65 70 75 80 

Trp Thr Ser Arg Lys Thr Gly Lys Ser Gly Trp Ser Pro Ala Thr Arg 
85 90 95 

Gin Gly Phe Tyr Ser Lys Asp Thr Thr Pro Lys Asp Tyr Leu Pro Phe 
100 105 110 

Thr Val Asp Thr Val Asn Ala His Leu Arg Arg Gly Gly Asp His He 
115 120 125 

Gly Leu Tyr Val Met Val Pro He Asp Thr Cys Lys Leu Leu Ala Cys 
130 135 140 

Asp Phe Asp Asp Gly Thr Trp Lys Gin Asp Ala Ala Ala Phe Val Ser 
14 5 150 155 160 

Ala Cys Thr Asp His Gly He Asp Ala Leu Ala Glu lie Ser Arg Ser 
165 170 175 

Asp Asp Gly Ala Pro Val Trp He Phe Phe Asp Thr Pro He Ser Ala 
180 185 190 

Met Leu Ala Arg Arg Leu Gly Phe Ala Met Leu Arg Gin Ala Met Asn 
195 200 205 

Ser Arg Pro Asp Met Asp Met Ser Ser Tyr Asp Arg Phe Phe Pro Ala 
210 215 220 

Gin Asp Thr He Ala Thr Arg Ala Asn Gly Ser Ala Arg Leu Gly Asn 
225 230 235 240 



BGI-127CP -100- 



Leu lie Ala Leu Pro Leu Asn Gly Asp Cys Arg Ala Arg Asn Thr Ala 
245 250 255 

Val Phe Ala Asp Ser Glu Thr Trp Val Pro Phe Glu Asp Pro Phe Ala 
260 265 270 

Ala Leu Ala Ala lie Thr Pro Leu Ala Thr Glu Lys lie Glu Gin lie 
275 280 285 

Leu Ala Thr Thr Gin Glu Lys Phe Gly Pro Glu Pro Glu His lie Lys 
290 295 300 

Arg Pro Thr Arg Ala Glu Leu Lys Gin Val Lys Ala Asn Gly Glu Thr 
305 310 315 320 

lie Lys Leu Thr lie Thr Asn Glu Leu Ser Val Pro Thr Glu Arg Leu 
325 330 335 

Pro Ala Ala Val lie Ala Glu lie Lys His Arg Ala Val lie Pro Asn 
340 345 350 

Pro Glu Phe Tyr Arg Arg Gin Ala Gin Arg Phe Ser Thr Phe Gly Val 
355 360 365 

Pro Arg lie Val lie Arg Phe Ala Gin Ala Glu Gin Arg Leu Leu Leu 
370 375 380 

Pro Arg Gly Leu Val Asp Asp Thr Leu Arg lie Leu Thr Leu Ala Gly 
385 390 395 400 

Tyr Lys Val Ser Val lie Trp Pro Arg Gin Thr Arg Lys Thr lie Asp 
405 410 415 

Ala Ser Phe Glu Gly Glu Leu Arg Ser Met Gin Gin Glu Gly lie Asp 
420 425 430 

Ser Leu Lys Gly Gin Arg Thr Gly Val Leu Val Ala Pro Pro Gly Ala 
435 440 445 

Gly Lys Thr Val Met Ala Cys Ala Leu lie Ala Asn Arg Lys lie Pro 
450 455 460 

Thr Ala Val lie Val Asn Arg Ala Glu Leu lie Ser Gin Trp Arg Asp 
465 470 475 480 

Arg Leu Ala Gin Tyr Leu Ser lie Asp Ala Asp Ser lie Gly Gin lie 
485 490 495 

Gly Ala Gly Arg Arg Lys Thr Thr Gly lie lie Asp Leu lie Thr Val 
500 505 510 

Gin Ser Leu Ser Arg Lys Asp Ser Asp Pro Lys lie Leu Glu Gin Tyr 
515 520 525 

Gly Gin lie lie Val Asp Glu Cys His Asn He Ala Ala Pro Gly Ala 
530 535 540 

Glu Ala Ala Leu Asn Gin Val Lys Ala Pro Tyr Trp Leu Gly Leu Thr 
545 550 555 560 



Ala Thr Pro Phe Arg Ser Asp His Met Asp Glu He lie Thr Met Gin 
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565 570 575 

Cys Gly Pro Val Arg His Arg Met Glu Val Ala Thr Asp Asn Glu Gin 
580 585 590 

Arg Leu lie His lie His Glu Thr Ser Phe Asp Ser Glu Glu Thr Thr 
595 600 605 

Glu lie Gin Asp Leu Tyr Asn Glu Leu Ala Val Asp Ser Ala Arg Asn 
610 615 620 

Ala Gin lie Thr Ala Glu Val His Lys Ala Leu Glu Ala Gly Asp Arg 
625 630 635 640 

Cys Leu Val Leu Val Asn Arg lie Ala Ala Leu Glu Ala Leu Thr Ser 
645 650 655 

Ser lie Thr Glu Ser Gly Asp His Thr Val Leu Val Met His Gly Arg 
660 665 670 

Gin Thr Gin Glu Glu Arg Val His Leu Arg Ala Gin Leu Ala Ser Leu 
675 680 685 

Ser Glu Lys Gin Asp Pro Phe Val Leu Val Ala Met Asn Lys Val Ala 
690 695 700 

Gly Glu Gly Leu Asp lie Pro Ser Leu Asn Thr Leu Phe Leu Ala Ala 
705 710 715 720 

Pro Val Ser Phe Lys Gly Leu Val lie Gin Gin lie Gly Arg Val Thr 
725 730 735 

Arg Ala Thr Gly Asp Gin Asn Ala Pro Pro Val Thr Ala Thr Val His 
740 745 750 

Asp Phe Val Asp Ser Lys lie Pro Thr Leu Lys Arg Met His Gly Arg 
755 760 765 

Arg Leu Arg Ala Met Gin Lys Glu Gly Phe Ala Val Ser Glu Pro 
770 775 780 



<210> 77 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXA02445 

<400> 77 

tgtataaagt gacgctctca gtgtagaaac tgagggtctc agtgaagtag actgacaggg 60 

atacctaata cgtttaatag attgtggggc actcgccacc gtg gaa cca ttc gaa 115 

Val Glu Pro Phe Glu 
1 5 

tta gag aaa gac ctt gag cgt ctt agg aaa aac gga aaa gac gat gaa 163 
Leu Glu Lys Asp Leu Glu Arg Leu Arg Lys Asn Gly Lys Asp Asp Glu 
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10 15 



20 



?hr vJ? r? w ? t t9g ggt Cgg " a CCt tta agc aaa 9<? a tca 211 

Thr Val Glu Val Lys Ser Trp Gly Arg Leu Pro Leu Ser Lys Gly Ser 

25 30 35 

aaa age ttc tgg gaa tea tta age gca ttc gca aac acc aac ggt gga 259 
Lys Ser Phe Trp Glu Ser Leu Ser Ala Phe Ala Asn Thr Asn Gly Gly 
40 45 50 

tac ate eta ttg ggg eta age gaa cca gat ttc act cca gtt gaa gga 307 
Tyr lie Leu Leu Gly Leu Ser Glu Pro Asp Phe Thr Pro Val Glu Glv 
55 60 65 



ttt gat tea cag gcg agt ate cag ttc att cgt gca ggt tta aat cca 355 
Phe Asp Ser Gin Ala Ser He Gin Phe He Arg Ala Gly Leu Asn Pro 
70 7 5 80 85 

caa gat cgc gac gec caa aaa gtg gaa cca gtg ccc cat cat gaa att 403 
Gin Asp Arg Asp Ala Gin Lys Val Glu Pro Val Pro His His Glu He 
90 95 100 

cat gaa atg act gtt gat ggt get gaa gtt gtt tta gtt tea gtc tea 451 
His Glu Met Thr Val Asp Gly Ala Glu Val Val Leu Val Ser Val Ser 
105 110 115 

ccg ttg tea gtg aac ggg ccc tgt tat tat ctt ccc gtc gga ate act 499 
Pro Leu Ser Val Asn Gly Pro Cys Tyr Tyr Leu Pro Val Gly He Thr 
120 125 130 

aat ggc age ttc aaa cgc gtt ggc gat gaa gac egg aag etc agt cat 547 
Asn Gly Ser Phe Lys Arg Val Gly Asp Glu Asp Arg Lys Leu Ser His 
135 140 145 

ctt gaa att tac gag etc caa aat agg ttt gtt caa acc aaa aca gat 595 
Leu Glu He Tyr Glu Leu Gin Asn Arg Phe Val Gin Thr Lys Thr Asp 
150 15 5 160 16 l 

aga aat cca gtt cca gat tea age att gac gat etc aac aat cag etc 643 
Arg Asn Pro Val Pro Asp Ser Ser He Asp Asp Leu Asn Asn Gin Leu 
170 175 180 

gcg gcg tea ttt aag cag cgc eta att gag tea aat agt cgc tec ctt 691 
Ala Ala Ser Phe Lys Gin Arg Leu He Glu Ser Asn Ser Arg Ser Leu 
185 190 195 

gga aca gac gat aac tgg tta ctg cgc aaa aat ate act aca tea aag 739 
Gly Thr Asp Asp Asn Trp Leu Leu Arg Lys Asn He Thr Thr Ser Lys 
200 205 210 

gga gaa ctg acg att get ggc tta ctg get etc gga age tat cct caa 787 
Gly Glu Leu Thr He Ala Gly Leu Leu Ala Leu Gly Ser Tyr Pro Gin 
215 220 225 



r? 9 It* lt° o CC ° ga gtg atC att gat gtt gcc gta cat cca ctg 835 

Gin Phe Phe Pro Arg Val He He Asp Val Ala Val His Pro Gly Leu 

Z3D 235 240 245 

cat aag tea cca ate ggt acc tea att cgt ttt gaa gac cga aaa ate 883 

H 1S Lys Ser Pro He Gly Thr Ser He Arg Phe Glu Asp Arg Lys He 
250 255 260 
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tgc gag gga aat ctt etc gag atg gtt caa gag get atg tct gee ate 931 
Cys Glu Gly Asn Leu Leu Glu Met Val Gin Glu Ala Met Ser Ala lie 
265 270 275 

aaa cga aac eta cgt gta cgc cgc gtc gtt gaa gga etc tea ggt aaa 979 
Lys Arg Asn Leu Arg Val Arg Arg Val Val Glu Gly Leu Ser Gly Lys 
280 285 290 

gat gtt eta gaa ate cca gaa gaa gtt ttg aga gag get eta gca aac 1027 
Asp Val Leu Glu lie Pro Glu Glu Val Leu Arg Glu Ala Leu Ala Asn 
295 300 305 

gee gta ctt cac cgt gat tat tct gag eta get caa aat gaa gca att 1075 
Ala Val Leu His Arg Asp Tyr Ser Glu Leu Ala Gin Asn Glu Ala lie 
310 315 320 325 

cat gta gac ate tat aag gat cga gtt gag ate acg agt cca ggt gga 1123 
His Val Asp lie Tyr Lys Asp Arg Val Glu lie Thr Ser Pro Gly Gly 
330 335 340 

tta ccc aat ggt aaa cgc cca gag tea ata ctg gac gga tac tct gaa 1171 
Leu Pro Asn Gly Lys Arg Pro Glu Ser lie Leu Asp Gly Tyr Ser Glu 
345 350 355 

cca aga aat cgt gtg ctt tea aga ate eta atg gat att cca tgg aca 1219 
Pro Arg Asn Arg Val Leu Ser Arg lie Leu Met Asp lie Pro Trp Thr 
360 365 370 

cat gaa gta caa gga gta ctt get gaa age aac ggt act ggc gtt ccc 1267 
His Glu Val Gin Gly Val Leu Ala Glu Ser Asn Gly Thr Gly Val Pro 
375 380 385 

cga atg ttc aat ttg atg cgt gaa gcg gga ctt ccg gta ccg aat ttt 1315 
Arg Met Phe Asn Leu Met Arg Glu Ala Gly Leu Pro Val Pro Asn Phe 
390 395 400 405 

aag att gat att tct age gtc act gtc gaa etc age cgt cac ggt ctt 1363 
Lys lie Asp lie Ser Ser Val Thr Val Glu Leu Ser Arg His Gly Leu 
410 415 420 

eta gat gee caa aca agt gaa tgg ctt gta gaa aaa etc gga tea gat 1411 
Leu Asp Ala Gin Thr Ser Glu Trp Leu Val Glu Lys Leu Gly Ser Asp 
425 430 435 

ttt tct aac aca caa ggc att get ctt gtt etc gca aaa gaa ctt gga 1459 
Phe Ser Asn Thr Gin Gly lie Ala Leu Val Leu Ala Lys Glu Leu Gly 
440 445 450 

gcg gta acg tct cga gat etc cgc aat caa act ggt cat gat tea gaa 1507 
Ala Val Thr Ser Arg Asp Leu Arg Asn Gin Thr Gly His Asp Ser Glu 
455 460 465 

gac atg cgc age tta ctt gac get ttg gtt gat egg ggc gtt eta aac 1555 
Asp Met Arg Ser Leu Leu Asp Ala Leu Val Asp Arg Gly Val Leu Asn 
470 475 480 485 

caa aac tta cag aac caa tat cag ctt gcg aca teg tct gtg aat gta 1603 
Gin Asn Leu Gin Asn Gin Tyr Gin Leu Ala Thr Ser Ser Val Asn Val 
490 495 500 
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act caa age gaa caa gaa gtc tta gat gca ate aat aaa aca act cct 1651 
Thr Gin Ser Glu Gin Glu Val Leu Asp Ala lie Asn Lys Thr Thr Pro 
505 510 515 

gtc aca att cga gaa att gec aca aaa aca ggg aaa act gca teg tct 1699 
Val Thr He Arg Glu He Ala Thr Lys Thr Gly Lys Thr Ala Ser Ser 
520 525 530 

ctt egg ccg ctg ctt cgt ggc ctt gtt gaa gca ggt ctt gtg gtt gca 1747 
Leu Arg Pro Leu Leu Arg Gly Leu Val Glu Ala Gly Leu Val Val Ala 
535 540 545 

act get cca cca tea age cgc aac cga gcg tac ttg aag get 1789 

Thr Ala Pro Pro Ser Ser Arg Asn Arg Ala Tyr Leu Lys Ala 

550 555 560 

tgacccacca acgaactcac egg 1812 

<2'10> 78 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Val Glu Pro Phe Glu Leu Glu Lys Asp Leu Glu Arg Leu Arg Lys Asn 
1 5 10 15 

Gly Lys Asp Asp Glu Thr Val Glu Val Lys Ser Trp Gly Arg Leu Pro 
20 25 30 

Leu Ser Lys Gly Ser Lys Ser Phe Trp Glu Ser Leu Ser Ala Phe Ala 
35 40 45 

Asn Thr Asn Gly Gly Tyr He Leu Leu Gly Leu Ser Glu Pro Asp Phe 
50 55 60 

Thr Pro Val Glu Gly Phe Asp Ser Gin Ala Ser He Gin Phe He Arg 
65 70 75 80 

Ala Gly Leu Asn Pro Gin Asp Arg Asp Ala Gin Lys Val Glu Pro Val 
85 90 95 

Pro His His Glu He His Glu Met Thr Val Asp Gly Ala Glu Val Val 
100 105 110 

Leu Val Ser Val Ser Pro Leu Ser Val Asn Gly Pro Cys Tyr Tyr Leu 
115 120 125 

Pro Val Gly He Thr Asn Gly Ser Phe Lys Arg Val Gly Asp Glu Asp 
130 135 140 

Arg Lys Leu Ser His Leu Glu He Tyr Glu Leu Gin Asn Arg Phe Val 
145 150 155 160 

Gin Thr Lys Thr Asp Arg Asn Pro Val Pro Asp Ser Ser He Asp Asp 
165 170 175 

Leu Asn Asn Gin Leu Ala Ala Ser Phe Lys Gin Arg Leu He Glu Ser 
180 185 190 
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Asn Ser Arg Ser Leu Gly Thr Asp Asp Asn Trp Leu Leu Arg Lys Asn 
195 200 205 

He Thr Thr Ser Lys Gly Glu Leu Thr He Ala Gly Leu Leu Ala Leu 
210 215 220 

Gly Ser Tyr Pro Gin Gin Phe Phe Pro Arg Val He He Asp Val Ala 
225 230 235 240 

Val His Pro Gly Leu His Lys Ser Pro He Gly Thr Ser He Arg Phe 
245 250 255 

Glu Asp Arg Lys He Cys Glu Gly Asn Leu Leu Glu Met Val Gin Glu 
260 265 270 

Ala Met Ser Ala He Lys Arg Asn Leu Arg Val Arg Arg Val Val Glu 
275 280 285 

Gly Leu Ser Gly Lys Asp Val Leu Glu He Pro Glu Glu Val Leu Arg 
290 295 300 

Glu Ala Leu Ala Asn Ala Val Leu His Arg Asp Tyr Ser Glu Leu Ala 
305 310 315 320 

Gin Asn Glu Ala He His Val Asp lie Tyr Lys Asp Arg Val Glu He 
325 330 335 

Thr Ser Pro Gly Gly Leu Pro Asn Gly Lys Arg Pro Glu Ser He Leu 
340 345 350 

Asp Gly Tyr Ser Glu Pro Arg Asn Arg Val Leu Ser Arg He Leu Met 
355 360 365 

Asp He Pro Trp Thr His Glu Val Gin Gly Val Leu Ala Glu Ser Asn 
370 375 380 

Gly Thr Gly Val Pro Arg Met Phe Asn Leu Met Arg Glu Ala Gly Leu 
385 3 90 395 400 

Pro Val Pro Asn Phe Lys He Asp He Ser Ser Val Thr Val Glu Leu 
405 410 415 

Ser Arg His Gly Leu Leu Asp Ala Gin Thr Ser Glu Trp Leu Val Glu 
420 425 430 

Lys Leu Gly Ser Asp Phe Ser Asn Thr Gin Gly He Ala Leu Val Leu 
435 440 445 

Ala Lys Glu Leu Gly Ala Val Thr Ser Arg Asp Leu Arg Asn Gin Thr 
450 455 460 

Gly His Asp Ser Glu Asp Met Arg Ser Leu Leu Asp Ala Leu Val Asp 
465 47 0 475 480 

Arg Gly Val Leu Asn Gin Asn Leu Gin Asn Gin Tyr Gin Leu Ala Thr 
485 490 495 

Ser Ser Val Asn Val Thr Gin Ser Glu Gin Glu Val Leu Asp Ala He 
500 505 510 

Asn Lys Thr Thr Pro Val Thr lie Arg Glu He Ala Thr Lys Thr Gly 
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515 520 525 

Lys Thr Ala Ser Ser Leu Arg Pro Leu Leu Arg Gly Leu Val Glu Ala 
530 535 540 

Gly Leu Val Val Ala Thr Ala Pro Pro Ser Ser Arg Asn Arg Ala Tyr 
54 5 550 555 560 

Leu Lys Ala 



<210> 79 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1189) 

<223> RXA00927 

<400> 79 

agatgatgca gtgagctttg tgctggcggc ggatccatcc ttggacacca gtggcgcgct 60 

tcgtgccgca ttggcaaaac tcagcggaaa gtagaccctc atg tec gat gtg gaa 115 

Met Ser Asp Val Glu 
1 5 

aga aca gag ttt gaa att ccg gga gga att cca cct cgt cga aac ggt 163 
Arg Thr Glu Phe Glu lie Pro Gly Gly lie Pro Pro Arg Arg Asn Gly 
10 15 20 

ggt caa ggc cgt gca get gat acc aac gta gat gcg aac ctg aag cct 211 
Gly Gin Gly Arg Ala Ala Asp Thr Asn Val Asp Ala Asn Leu Lys Pro 
25 30 35 

gat gaa tac gat gcg gaa gta aca ctt cgt ccg aag tct ttg act gag 259 
Asp Glu Tyr Asp Ala Glu Val Thr Leu Arg Pro Lys Ser Leu Thr Glu 
40 45 50 

ttt ate ggc cag ccg aag gtg cgc gat cag ctt agt ttg gtg ctt acc 307 
Phe lie Gly Gin Pro Lys Val Arg Asp Gin Leu Ser Leu Val Leu Thr 
55 60 65 

ggt gcg aaa aac cgt ggt gtg gtt ccc gat cac gtg ttg ttg tct ggc 355 
Gly Ala Lys Asn Arg Gly Val Val Pro Asp His Val Leu Leu Ser Gly 
70 75 80 85 

cct cct ggc ctg ggt aag acc acc atg gcg atg att ate gec cag gag 403 
Pro Pro Gly Leu Gly Lys Thr Thr Met Ala Met lie lie Ala Gin Glu 
90 95 100 

ttg ggc acc agt ttg cgt atg acc tea ggc cca gec ttg gaa cgc gca 451 
Leu Gly Thr Ser Leu Arg Met Thr Ser Gly Pro Ala Leu Glu Arg Ala 
105 110 115 



ggc gat ctg get gec atg ctg tec aac etc atg gaa ggg gac gtg ctg 499 
Gly Asp Leu Ala Ala Met Leu Ser Asn Leu Met Glu Gly Asp Val Leu 
120 125 130 
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ttt att gat gag att cac cgc ate gca cgt cct gec gag gaa atg ctg 547 
Phe He Asp Glu He His Arg He Ala Arg Pro Ala Glu Glu Met Leu 
!35 140 145 



tac atg gcg atg gaa gat ttc egg ate gat gtc ate gtc ggt aag ggt 
Tyr Met Ala Met Glu Asp Phe Arg He Asp Val He Val Gly Lys Gly 
150 155 160 165 



595 



cct ggc get ace tea ate ccg ctg gag ate cca ccc ttt ace etc gtt 643 
Pro Gly Ala Thr Ser He Pro Leu Glu He Pro Pro Phe Thr Leu Val 
170 175 180 

ggt gca ace ace agg teg ggc atg etc ace ggc cca ctg cgt gac cgt 691 
Gly Ala Thr Thr Arg Ser Gly Met Leu Thr Gly Pro Leu Arg Asp Arg 
185 190 195 

ttc ggt ttt ace gcg cag atg gaa ttc tac gat gtg cct gat ctg ace 739 
Phe Gly Phe Thr Ala Gin Met Glu Phe Tyr Asp Val Pro Asp Leu Thr 
200 205 210 

aaa gtg gtg aaa cga aca get aag ate etc gat gtc gga ate gac aac 787 
Lys Val Val Lys Arg Thr Ala Lys He Leu Asp Val Gly He Asp Asn 
215 220 225 

gat gee gee gtg gaa att gee teg egg tct cgt ggt act cct cgt att 835 
Asp Ala Ala Val Glu He Ala Ser Arg Ser Arg Gly Thr Pro Arg He 
230 235 240 245 

get aac cga ctg ctt cgt cga gtc cgt gac ttc get gaa gtt cat gcg 883 
Ala Asn Arg Leu Leu Arg Arg Val Arg Asp Phe Ala Glu Val His Ala 
250 255 260 

gat ggt cac ate acg atg ggt get gee aat get gcg ctg att gta ttc 931 
Asp Gly His He Thr Met Gly Ala Ala Asn Ala Ala Leu He Val Phe 
265 270 275 

gat gtc gat gaa gtc gga etc gat cgc ctg gat agg gca gtg ctt gat 979 
Asp Val Asp Glu Val Gly Leu Asp Arg Leu Asp Arg Ala Val Leu Asp 
280 285 290 

gee ttg ate cgc gga cat ggc gga ggc cct gtt ggc gtg aac aca etc 1027 
Ala Leu He Arg Gly His Gly Gly Gly Pro Val Gly Val Asn Thr Leu 
295 300 305 

gcg gtt gca gtt ggt gaa gaa ccc ggc act gtg gaa gaa gta tgc gag 1075 
Ala Val Ala Val Gly Glu Glu Pro Gly Thr Val Glu Glu Val Cys Glu 
310 315 320 325 

ccc tat ttg gtg cgt gee ggc atg att gca cga ace gga egg gga cgc 1123 
Pro Tyr Leu Val Arg Ala Gly Met He Ala Arg Thr Gly Arg Gly Arg 
330 335 340 

gtg gca acc gca get gca tgg aga cac ctg ggg ctg gaa cca cca gaa 1171 
Val Ala Thr Ala Ala Ala Trp Arg His Leu Gly Leu Glu Pro Pro Glu 
345 350 355 

ggc acc ate ggc gat tat tagccacctt aggtggccag gat 1212 
Gly Thr He Gly Asp Tyr 
360 



BGM27CP 




- 108 - 



<210> 80 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Ser Asp Val Glu Arg Thr Glu Phe Glu lie Pro Gly Gly lie Pro 
1 5 10 15 

Pro Arg Arg Asn Gly Gly Gin Gly Arg Ala Ala Asp Thr Asn Val Asp 
20 25 30 

Ala Asn Leu Lys Pro Asp Glu Tyr Asp Ala Glu Val Thr Leu Arg Pro 
35 40 45 

Lys Ser Leu Thr Glu Phe He Gly Gin Pro Lys Val Arg Asp Gin Leu 
5 0 55 60 

Ser Leu Val Leu Thr Gly Ala Lys Asn Arg Gly Val Val Pro Asp His 
65 70 75 80 

Val Leu Leu Ser Gly Pro Pro Gly Leu Gly Lys Thr Thr Met Ala Met 



Ala Leu Glu Arg Ala Gly Asp Leu Ala Ala Met Leu Ser Asn Leu Met 
115 120 125 

Glu Gly Asp Val Leu Phe He Asp Glu He His Arg He Ala Arg Pro 
130 135 140 

Ala Glu Glu Met Leu Tyr Met Ala Met Glu Asp Phe Arg He Asp Val 
145 150 155 160 

He Val Gly Lys Gly Pro Gly Ala Thr Ser He Pro Leu Glu He Pro 
165 170 175 

Pro Phe Thr Leu Val Gly Ala Thr Thr Arg Ser Gly Met Leu Thr Gly 
180 185 190 

Pro Leu Arg Asp Arg Phe Gly Phe Thr Ala Gin Met Glu Phe Tyr Asp 
195 200 205 

Val Pro Asp Leu Thr Lys Val Val Lys Arg Thr Ala Lys He Leu Asp 
210 215 220 

Val Gly He Asp Asn Asp Ala Ala Val Glu He Ala Ser Arg Ser Arg 
225 230 235 240 

Gly Thr Pro Arg He Ala Asn Arg Leu Leu Arg Arg Val Arg Asp Phe 
245 250 255 

Ala Glu Val His Ala Asp Gly His He Thr Met Gly Ala Ala Asn Ala 
260 265 270 

Ala Leu He Val Phe Asp Val Asp Glu Val Gly Leu Asp Arg Leu Asp 
2? 5 280 285 

Arg Ala Val Leu Asp Ala Leu He Arg Gly His Gly Gly Gly Pro Val 



85 



90 



95 



He He Ala Gin Glu Leu Gly Thr Ser Leu Arg Met Thr Ser Gly Pro 
100 105 HO 
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Gly Val Asn Thr Leu Ala Val Ala 
305 310 

Glu Glu Val Cys Glu Pro Tyr Leu 
325 

Thr Gly Arg Gly Arg Val Ala Thr 
340 

Leu Glu Pro Pro Glu Gly Thr lie 
355 360 
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300 

Val Gly Glu Glu Pro Gly Thr Val 
315 320 

Val Arg Ala Gly Met lie Ala Arg 
330 335 

Ala Ala Ala Trp Arg His Leu Gly 
345 350 

Gly Asp Tyr 



<210> 81 
<211> 741 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (718) 

<223> RXA00928 



<400> 81 

tgcatccgat cctgctaaag cggctcatcc cagtcagttt caacgaactg acaccaatta 60 



gtttttaaaa agttctagta catttttcag gagtgtcttc atg att gcc tea ctt 

Met lie Ala Ser Leu 
1 5 



115 



cgt ggc act gtt ate aac att ggt ctg age tct get gtc att gaa tgc 
Arg Gly Thr Val He Asn He Gly Leu Ser Ser Ala Val He Glu Cys 
10 15 20 



163 



aat ggc gtg ggc tat gag gtt gtc ace aca ccg aac acc ttg tea cag 
Asn Gly Val Gly Tyr Glu Val Val Thr Thr Pro Asn Thr Leu Ser Gin 
25 30 35 



211 



ttg gtc cgc ggt gag gaa gca ctg gtg ttg acc acc atg gtg gtc cgc 
Leu Val Arg Gly Glu Glu Ala Leu Val Leu Thr Thr Met Val Val Arg 
40 45 50 



259 



gaa gac gcg atg aaa etc tat ggg ttt att gac aat gaa tea cgt gag 307 

Glu Asp Ala Met Lys Leu Tyr Gly Phe lie Asp Asn Glu Ser Arg Glu 

55 60 65 

atg ttt tec gtg ttg caa aca gta tct gga ttg ggt cca cgc ctg gcc 355 

Met Phe Ser Val Leu Gin Thr Val Ser Gly Leu Gly Pro Arg Leu Ala 

70 75 80 85 



ttg gca tgt gaa teg gtg ttg age cca ctg gag att tct cag gcg ate 
Leu Ala Cys Glu Ser Val Leu Ser Pro Leu Glu He Ser Gin Ala He 
90 95 100 



403 



acc aat gcc gat gcc aaa act ttg cag egg gtt ccg ggt gtg gga aag 
Thr Asn Ala Asp Ala Lys Thr Leu Gin Arg Val Pro Gly Val Gly Lys 
105 110 115 



451 



cgc atg gca gat cgt etc ate gtg gag ctt aaa ggc aag gtc gca get 499 
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Arg Met Ala Asp Arg Leu He Val Glu Leu Lys Gly Lys Val Ala Ala 
120 125 130 

ttt get gec ggt gtc gtg gat gag gga ggg gag caa att tec ttg cct 547 
Phe Ala Ala Gly Val Val Asp Glu Gly Gly Glu Gin He Ser Leu Pro 
135 140 145 

aac gcg aac att get tct gag gtg gtt gtg gag cag gtt tct caa gcg 595 
Asn Ala Asn He Ala Ser Glu Val Val Val Glu Gin Val Ser Gin Ala 
!50 155 160 165 

ctg gtg ggg ttg ggc ttt age gag aag caa tea gat gat gca gtg age 643 
Leu Val Gly Leu Gly Phe Ser Glu Lys Gin Ser Asp Asp Ala Val Ser 
170 175 180 

ttt gtg ctg gcg gcg gat cca tec ttg gac acc agt ggc gcg ctt cgt 691 
Phe Val Leu Ala Ala Asp Pro Ser Leu Asp Thr Ser Gly Ala Leu Arg 
185 190 195 

gee gca ttg gca aaa etc age gga aag tagaccctca tgtccgatgt 738 
Ala Ala Leu Ala Lys Leu Ser Gly Lys 
200 205 

gg a 74i 

<210> 82 
<211> 206 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met He Ala Ser Leu Arg Gly Thr Val He Asn He Gly Leu Ser Ser 
1 5 10 15 

Ala Val He Glu Cys Asn Gly Val Gly Tyr Glu Val Val Thr Thr Pro 
20 25 30 

Asn Thr Leu Ser Gin Leu Val Arg Gly Glu Glu Ala Leu Val Leu Thr 
35 40 45 

Thr Met Val Val Arg Glu Asp Ala Met Lys Leu Tyr Gly Phe He Asp 
50 55 60 

Asn Glu Ser Arg Glu Met Phe Ser Val Leu Gin Thr Val Ser Gly Leu 
65 70 75 80 

Gly Pro Arg Leu Ala Leu Ala Cys Glu Ser Val Leu Ser Pro Leu Glu 
85 90 95 

He Ser Gin Ala lie Thr Asn Ala Asp Ala Lys Thr Leu Gin Arg Val 
100 105 110 

Pro Gly Val Gly Lys Arg Met Ala Asp Arg Leu He Val Glu Leu Lys 
115 120 125 

Gly Lys Val Ala Ala Phe Ala Ala Gly Val Val Asp Glu Gly Gly Glu 
130 135 140 

Gin He Ser Leu Pro Asn Ala Asn He Ala Ser Glu Val Val Val Glu 
!45 150 155 160 
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Gin Val Ser Gin Ala Leu Val Gly Leu Gly Phe Ser Glu Lys Gin Ser 
165 170 175 

Asp Asp Ala Val Ser Phe Val Leu Ala Ala Asp Pro Ser Leu Asp Thr 
180 185 190 

Ser Gly Ala Leu Arg Ala Ala Leu Ala Lys Leu Ser Gly Lys 
195 200 205 



<210> 83 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN00172 

<400> 83 

ttaaacaagt acatagtttt gtgttttcta cttccctact gctgtaataa tggaaagtag 60 

ttttcatcac acaacacaaa actattaaag gtagtcttaa atg ttt ggt agt agt " 115 

Met Phe Gly Ser Ser 

1 5 

ttt aag gaa caa aca act aac ccg aga agt caa cga gtt tct tat ttg 163 

Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin Arg Val Ser Tyr Leu 

10 15 20 

cgt gtc tct age acc gat cag aat ctg get cga caa cgt gaa get gtt 211 
Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg Gin Arg Glu Ala Val 
25 30 35 

aac cat tec ggt cat att gat cgt gag ttc aca gat gag ctt tec ggt 259 
Asn His Ser Gly His He Asp Arg Glu Phe Thr Asp Glu Leu Ser Gly 
40 45 50 

ggc gec aaa tea cac aga cct ggc ttg gaa gac tgc att aat tat ctt 307 
Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp Cys He Asn Tyr Leu 
55 60 65 

cgc gag gat gat gtt ctt gtc gtc gca tec att gac cga ctt gca cgc 355 
Arg Glu Asp Asp Val Leu Val Val Ala Ser He Asp Arg Leu Ala Arg 
70 75 80 85 

teg ctg gtt gat tta cgc gtc ate att gac cgc ate aca gac aaa ggc 403 
Ser Leu Val Asp Leu Arg Val He He Asp Arg He Thr Asp Lys Gly 
90 95 100 

gca teg gtc att ttt etc aaa gag aat ttg act ttc get gca ggc cgc 451 
Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr Phe Ala Ala Gly Arg 
105 110 115 

gat gat cct cga gca aac etc atg etc ggt att ttg ggc agt ttc gca 499 
Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He Leu Gly Ser Phe Ala 
120 125 130 



gaa 



ttt gaa cgc tea att att cgc gag cgc caa gca gaa ggt att gee 547 
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Glu Phe Glu Arg Ser lie He Arg Glu Arg Gin Ala Glu Gly He Ala 
135 140 145 

ctg gca aaa aag gcc ggc aag tat gca ggt cgc cca aaa gcc etc gac 595 
Leu Ala Lys Lys Ala Gly Lys Tyr Ala Gly Arg Pro Lys Ala Leu Asp 
150 155 160 165 

aag gaa caa ata caa gaa gca aaa gat atg ate get caa ggt gaa aca 643 
Lys Glu Gin He Gin Glu Ala Lys Asp Met He Ala Gin Gly Glu Thr 
170 175 180 

aaa tct get gtc gcc aag cat ttt ggt att aat cgc teg acc ttg tac 691 
Lys Ser Ala Val Ala Lys His Phe Gly He Asn Arg Ser Thr Leu Tyr 
185 190 195 

gaa tat etc aaa aat cct gac tagattgaga atcaactatg cga 735 
Glu Tyr Leu Lys Asn Pro Asp 
200 



<210> 84 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Phe Gly Ser Ser Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin 
1 5 10 15 

Arg Val Ser Tyr Leu Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg 
20 25 30 

Gin Arg Glu Ala Val Asn His Ser Gly His He Asp Arg Glu Phe Thr 
35 40 45 

Asp Glu Leu Ser Gly Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp 
50 55 60 

Cys He Asn Tyr Leu Arg Glu Asp Asp Val Leu Val Val Ala Ser He 
65 70 75 80 

Asp Arg Leu Ala Arg Ser Leu Val Asp Leu Arg Val He He Asp Arg 
85 90 95 

lie Thr Asp Lys Gly Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr 
100 105 110 

Phe Ala Ala Gly Arg Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He 
115 120 125 

Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He Arg Glu Arg Gin 
130 135 140 

Ala Glu Gly He Ala Leu Ala Lys Lys Ala Gly Lys Tyr Ala Gly Arg 
!45 150 155 160 

Pro Lys Ala Leu Asp Lys Glu Gin He Gin Glu Ala Lys Asp Met He 
165 170 175 



Ala Gin Gly Glu Thr Lys Ser Ala 
180 



Val Ala Lys His Phe 
185 



Gly He Asn 
190 



BGI-127CP _H 3 



Arg Ser Thr Leu Tyr Glu Tyr Leu Lys Asn Pro Asp 
195 200 



<210> 85 

<211> 550 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (550) 

<223> FRXA00172 

<400> 85 

ttaaacaagt acatagtttt gtgttttcta cttccctact gctgtaataa tggaaagtag 60 

ttttcatcac acaacacaaa actattaaag gtagtcttaa atg ttt ggt agt agt 115 

Met Phe Gly Ser Ser 
1 5 

ttt aag gaa caa aca act aac ccg aga agt caa cga gtt tct tat ttg 163 
Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin Arg Val Ser Tyr Leu 
10 15 20 

cgt gtc tct age acc gat cag aat ctg get cga caa cgt gaa get gtt 211 
Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg Gin Arg Glu Ala Val 
25 30 35 

aac cat tec ggt cat att gat cgt gag ttc aca gat gag ctt tec ggt 259 
Asn Hxs Ser Gly His lie Asp Arg Glu Phe Thr Asp Glu Leu Ser Gly 
40 45 50 

ggc gec aaa tea cac aga cct ggc ttg gaa gac tgc att aat tat ctt 307 
Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp Cys He Asn Tyr Leu 
55 60 65 

cgc gag gat gat gtt ctt gtc gtc gca tec att gac cga ctt gca cgc 355 
Arg Glu Asp Asp Val Leu Val Val Ala Ser He Asp Arg Leu Ala Arq 
70 75 80 85 

teg ctg gtt gat tta cgc gtc ate att gac cgc ate aca gac aaa ggc 403 
Ser Leu Val Asp Leu Arg Val He He Asp Arg He Thr Asp Lys Gly 
90 95 100 

gca teg gtc att ttt etc aaa gag aat ttg act ttc get gca ggc cgc 451 
Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr Phe Ala Ala Gly Arg 
105 HO H5 

gat gat cct cga gca aac etc atg etc ggt att ttg ggc agt ttc gca 499 
Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He Leu Gly Ser Phe Ala 
12 0 125 130 

gaa ttt gaa cgc tea att att cgc gag cgc caa gca gaa ggt att gee 547 
Glu Phe Glu Arg Ser He He Arg Glu Arg Gin Ala Glu Gly He Ala 
135 140 145 



ctg 
Leu 
150 



550 



BGI-127CP 




<210> 86 
<211> 150 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Phe Gly Ser Ser Phe Lys Glu Gin Thr Thr Asn Pro Arg Ser Gin 
15 10 15 

Arg Val Ser Tyr Leu Arg Val Ser Ser Thr Asp Gin Asn Leu Ala Arg 
20 25 30 

Gin Arg Glu Ala Val Asn His Ser Gly His He Asp Arg Glu Phe Thr 
35 40 45 

Asp Glu Leu Ser Gly Gly Ala Lys Ser His Arg Pro Gly Leu Glu Asp 
50 55 60 

Cys He Asn Tyr Leu Arg Glu Asp Asp Val Leu Val Val Ala Ser He 
65 70 75 80 

Asp Arg Leu Ala Arg Ser Leu Val Asp Leu Arg Val He He Asp Arg 
85 90 95 

He Thr Asp Lys Gly Ala Ser Val He Phe Leu Lys Glu Asn Leu Thr 
100 105 HO 

Phe Ala Ala Gly Arg Asp Asp Pro Arg Ala Asn Leu Met Leu Gly He 
H5 120 125 

Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He Arg Glu Arg Gin 
130 135 140 

Ala Glu Gly He Ala Leu 
145 150 



<210> 87 

<211> 1296 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1273) 

<223> RXA00184 

<400> 87 

attttggtag ccaaccaccc tgataaccag caagtgtatg aggaagaaga cactgattaa 60 

ccagggctta tggttgtggt ctacccccga ataggaaacc atg tec acc gtg cat 115 

Met Ser Thr Val His 
1 5 

gat gag atg ggc gtt atg aat aca aca gtg aag ttt tta cac tec teg 163 
Asp Glu Met Gly Val Met Asn Thr Thr Val Lys Phe Leu His Ser Ser 
1° 15 20 

gac eta caa ata ggc atg aca egg tgg ttc tta tec gat gaa gee cag 211 



BGI-127CP .,15 



Asp Leu Gin lie Gly Met Thr Arg Trp Phe Leu Ser Asp Glu Ala Gin 

25 30 35 

gcc cgt ttt gac gat gac egg att agg gec ate gaa aag atg ggc aag 

Ala Arg Phe Asp Asp Asp Arg He Arg Ala He Glu Lys Met Gly Lys 

40 45 50 

ate gca egg aaa aat cag tgc gag ttc att gtg etc gcc ggc gac gtc 

lie Ala Arg Lys Asn Gin Cys Glu Phe He Val Leu Ala Gly Asp Val 

55 60 6 5 



gat cct tta aca gcg gat teg ttg ttt tac cgc gcc aaa gat att gat 
Asp Pro Leu Thr Ala Asp Ser Leu Phe Tyr Arg Ala Lys Asp He Asp 

los no X1 £ 

^ atC ttg tCg gaC aCC acc 9tg cat ggg gtg gcc cct ggg 
Gly Val Thr He Leu Ser Asp Thr Thr Val His Gly Val Ala Pro Gly 
120 125 130 

gtg gaa att att gga gca ccc ttg ctg cac aag atg get act tea gat 
Val Glu He He Gly Ala Pro Leu Leu His Lys Met Ala Thr Ser Asp 
135 140 145 



get gac tta ate gat ctg aac act gtt gaa gcc aaa ttg get gac ggt 
Ala Asp Leu He Asp Leu Asn Thr Val Glu Ala Lys Leu Ala Asp Gly 



185 190 



195 



acq att gac tac etc get etc ggc gat acc cac teg get cag cca gta 
Thr He Asp Tyr Leu Ala Leu Gly Asp Thr His Ser Ala Gin Pro Val 
200 205 210 

ggt acc agt gga aaa gtc tgg ttt tct gga get cca gag acc aca gac 
Gly Thr Ser Gly Lys Val Trp Phe Ser Gly Ala Pro Glu Thr Thr Asp 
215 220 225 



259 



307 



ttc gag cac aac tct tta gaa caa cgc acc act gga cgt gcc tta gaa 355 

Phe Glu His Asn Ser Leu Glu Gin Arg Thr Thr Gly Arg Ala Leu Glu 

70 7 5 80 85 

gcc tta cga tec tta aag ctg ccg gtt tat ctg ctg ccg ggt aac cat 403 

Ala Leu Arg Ser Leu Lys Leu Pro Val Tyr Leu Leu Pro Gly Asn His 

90 95 100 



451 



499 



547 



eta gtg gca gaa gca ttg aaa gat ttg gaa cca acc tec aac gtc cgt 595 
Leu Val Ala Glu Ala Leu Lys Asp Leu Glu Pro Thr Ser Asn Val Arg 
150 155 160 i 6 5 

ate get gtg ggg cac ggc caa gca gaa get cgc acc act gac cac egg 643 
He Ala Val Gly His Gly Gin Ala Glu Ala Arg Thr Thr Asp His Arg 
170 175 180 



691 



739 



787 



11 u n g CCa gaC Cgt gtg ggc ggt gtg aac tct ggc 835 

Phe His Asp Leu Asp Pro Asp Arg Val Gly Gly Glu Val Asn Ser Gly 
230 235 240 245 

aaa gtt etc att gtc age gcc tea aag ggt gac gtt tea gtc gaa gaa 883 

Lys Val Leu He Val Ser Ala Ser Lys Gly Asp Val Ser Val Glu Glu 
250 255 260 

gtc gag gtg ggg aag tgg acc ttc cac get tta tct aaa gaa ate acc 931 

Val Glu Val Gly Lys ■ Trp Thr Phe His Ala Leu Ser Lys Glu He Thr 



BGM27CP -116- 



265 270 275 

teg ggt acc gat gtg gaa gat ttc ttg gat acc ttg cag gca tac cct 979 
Ser Gly Thr Asp Val Glu Asp Phe Leu Asp Thr Leu Gin Ala Tyr Pro 
280 285 290 

gat aaa tct cga aca gtc ate aaa tat ggt etc cgc gga acc ate acc 1027 
Asp Lys Ser Arg Thr Val He Lys Tyr Gly Leu Arg Gly Thr He Thr 
295 300 305 

ctg gaa caa aac agg cgt ttg gaa gaa ggc ate get ggg tta gaa gat 1075 
Leu Glu Gin Asn Arg Arg Leu Glu Glu Gly He Ala Gly Leu Glu Asp 
310 315 320 325 

gtc ttt get tea etc aag cct egg gaa cgc acc act gac etc gtg ctg 1123 
Val Phe Ala Ser Leu Lys Pro Arg Glu Arg Thr Thr Asp Leu Val Leu 
330 335 340 

gag cca ggg gag gaa gaa tta gee aat etc gat gee aca ggt tac gee 1171 
Glu Pro Gly Glu Glu Glu Leu Ala Asn Leu Asp Ala Thr Gly Tyr Ala 
345 350 355 

get gaa gta ttg cga gag etc get gac tct gtg gtc aat ggt gca gcg 1219 
Ala Glu Val Leu Arg Glu Leu Ala Asp Ser Val Val Asn Gly Ala Ala 
360 365 370 

ccg gaa gaa gac cgc gat gcg etc aac eta ttg ttc cga eta age egg 1267 
Pro Glu Glu Asp Arg Asp Ala Leu Asn Leu Leu Phe Arg Leu Ser Arg 
375 380 385 

gag gtc taagacatgc gtattcatga aat 1296 

Glu Val 

390 



<210> 88 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Met Ser Thr Val His Asp Glu Met < 
1 5 

Phe Leu His Ser Ser Asp Leu Gin : 
20 

Ser Asp Glu Ala Gin Ala Arg Phe 1 
35 40 



Gly Val Met Asn Thr Thr Val Lys 
10 15 

lie Gly Met Thr Arg Trp Phe Leu 
25 30 

Asp Asp Asp Arg He Arg Ala He 
45 



Glu Lys Met Gly Lys He Ala Arg Lys Asn Gin Cys Glu Phe He Val 

50 55 60 

Leu Ala Gly Asp Val Phe Glu His Asn Ser Leu Glu Gin Arg Thr Thr 

65 70 75 80 

Gly Arg Ala Leu Glu Ala Leu Arg Ser Leu Lys Leu Pro Val Tyr Leu 

85 90 95 



Leu Pro Gly Asn His Asp Pro Leu Thr Ala Asp Ser Leu Phe Tyr Arg 
100 105 110 



BGM27CP -117 



Ala Lys Asp He Asp Gly Val Thr He Leu Ser Asp Thr Thr Val His 
115 120 125 

Gly Val Ala Pro Gly Val Glu He He Gly Ala Pro Leu Leu His Lys 
130 135 140 

Met Ala Thr Ser Asp Leu Val Ala Glu Ala Leu Lys Asp Leu Glu Pro 
145 150 155 160 

Thr Ser Asn Val Arg He Ala Val Gly His Gly Gin Ala Glu Ala Arg 
165 170 175 

Thr Thr Asp His Arg Ala Asp Leu He Asp Leu Asn Thr Val Glu Ala 
180 185 190 

Lys Leu Ala Asp Gly Thr He Asp Tyr Leu Ala Leu Gly Asp Thr His 
195 200 205 

Ser Ala Gin Pro Val Gly Thr Ser Gly Lys Val Trp Phe Ser Gly Ala 
210 215 220 

Pro Glu Thr Thr Asp Phe His Asp Leu Asp Pro Asp Arg Val Gly Gly 
225 230 235 240 

Glu Val Asn Ser Gly Lys Val Leu He Val Ser Ala Ser Lys Gly Asp 
245 250 255 

Val Ser Val Glu Glu Val Glu Val Gly Lys Trp Thr Phe His Ala Leu 
260 265 270 

Ser Lys Glu He Thr Ser Gly Thr Asp Val Glu Asp Phe Leu Asp Thr 
275 280 285 

Leu Gin Ala Tyr Pro Asp Lys Ser Arg Thr Val He Lys Tyr Gly Leu 
290 295 300 

Arg Gly Thr He Thr Leu Glu Gin Asn Arg Arg Leu Glu Glu Gly He 
305 310 315 320 

Ala Gly Leu Glu Asp Val Phe Ala Ser Leu Lys Pro Arg Glu Arg Thr 
325 330 335 

Thr Asp Leu Val Leu Glu Pro Gly Glu Glu Glu Leu Ala Asn Leu Asp 
340 345 350 

Ala Thr Gly Tyr Ala Ala Glu Val Leu Arg Glu Leu Ala Asp Ser Val 
355 360 365 

Val Asn Gly Ala Ala Pro Glu Glu Asp Arg Asp Ala Leu Asn Leu Leu 
370 375 380 

Phe Arg Leu Ser Arg Glu Val 
385 390 



<210> 89 
<211> 1983 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-I27CP 




<220> 

<221> CDS 

<222> (101) . . (1960) 

<223> RXA00019 



<400> 89 

accggatacc ttatgaaaca cctggtgagc ggtgtgtttc accccaacaa ccgagtaaaa 60 

tatatctagt actattttac gattgaaagt agatttttct atg acc gtt acc tea 115 

Met Thr Val Thr Ser 
1 5 



cca gca gcg etc gca etc age gac atg tec tat gtg gac ate att aag 163 
Pro Ala Ala Leu Ala Leu Ser Asp Met Ser Tyr Val Asp lie lie Lys 
10 15 20 



aag aag cgc gga tgg aca acc gag ttt ttc cac age acc ate aac acc 211 
Lys Lys Arg Gly Trp Thr Thr Glu Phe Phe His Ser Thr He Asn Thr 
25 30 35 



ggt gaa acc acc aca ccg eta cca gac age gac cgt gee aca gca eta 259 
Gly Glu Thr Thr Thr Pro Leu Pro Asp Ser Asp Arg Ala Thr Ala Leu 
40 45 50 



ate cat gac cac ate acc aag get caa gag ata acc ate ate acc gac 307 
He His Asp His He Thr Lys Ala Gin Glu He Thr He He Thr Asp 
55 60 65 



ttt gat atg gac ggt att tea gee ggt gtc att gee tat gca ggt ctt 355 
Phe Asp Met Asp Gly He Ser Ala Gly Val He Ala Tyr Ala Gly Leu 
70 75 80 85 



gee gaa ctg ggc gca cag gtc aat atg gtg gtg ccc gac tat cgt ggc 403 
Ala Glu Leu Gly Ala Gin Val Asn Met Val Val Pro Asp Tyr Arg Gly 
90 95 100 



gaa cga aat gtc aca gee age gat att gat cgt gcg eta gag etc tac 451 
Glu Arg Asn Val Thr Ala Ser Asp He Asp Arg Ala Leu Glu Leu Tyr 
105 HO 115 



cct gca acc tea etc ate ate acc tgc gat gtc ggc ate ggc tec cat 499 
Pro Ala Thr Ser Leu He He Thr Cys Asp Val Gly He Gly Ser His 
120 125 130 



gaa ggt att gee cgt get cac gaa cgc agt ate gee gtc ctg gtc aca 547 
Glu Gly He Ala Arg Ala His Glu Arg Ser He Ala Val Leu Val Thr 
135 140 145 



gat cac cac atg gag gtc gaa ccc tgc cag gee gat gtg gtt ctt aac 595 
Asp His His Met Glu Val Glu Pro Cys Gin Ala Asp Val Val Leu Asn 
150 155 160 165 



ccc aac aga att gac tct gac tac ccc aac aaa gat att tgc ggt gcg 643 
Pro Asn Arg He Asp Ser Asp Tyr Pro Asn Lys Asp He Cys Gly Ala 
170 175 180 



cag gtc att ttc gec aca ttg agt gac tat gca cgt cgt tat egg gcg 691 
Gin Val He Phe Ala Thr Leu Ser Asp Tyr Ala Arg Arg Tyr Arg Ala 
185 190 195 



gac aag att ate gac att aat ttg ttg get gtt ttc tea ggc att ggt 



739 
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Asp Lys lie lie Asp lie Asn Leu Leu Ala Val Phe Ser Gly lie Gly 

200 205 210 

gca etc gee gat gtc atg cct etc ace cgt gac act cga cca aca gtg 787 

Ala Leu Ala Asp Val Met Pro Leu Thr Arg Asp Thr Arg Pro Thr Val 

215 220 225 

aag cag get att gcg ttg ctt egg ctt get ate cca caa gta agt aaa 835 

Lys Gin Ala lie Ala Leu Leu Arg Leu Ala lie Pro Gin Val Ser Lys 

230 235 240 245 

aac cgt ttc ggc ggt tgg gat ace tat get gca cgc tct gtt aat cct 883 

Asn Arg Phe Gly Gly Trp Asp Thr Tyr Ala Ala Arg Ser Val Asn Pro 
250 255 260 

gat acg tec aca etc atg cat att gtc aat gee age cag cat gat cac 931 

Asp Thr Ser Thr Leu Met His lie Val Asn Ala Ser Gin His Asp His 
265 270 275 

cgc ttc att gca gee ttc caa ggc ate tea att ctt ctt ggt gaa ctg 979 

Arg Phe lie Ala Ala Phe Gin Gly lie Ser lie Leu Leu Gly Glu Leu 

280 285 290 

att gcg caa aag aag eta gta aac ate gac aat att tct gag tea ttc 1027 

lie Ala Gin Lys Lys Leu Val Asn lie Asp Asn lie Ser Glu Ser Phe 

295 300 305 

att ggc ttc act ctt ggt ccg atg ttt aac get act cgt cgt gtt ggt 1075 

lie Gly Phe Thr Leu Gly Pro Met Phe Asn Ala Thr Arg Arg Val Gly 

310 315 320 325 

ggc gac atg cac gat tea ttt etc gtg ttt gcg ccc cat gee gca eta 1123 

Gly Asp Met His Asp Ser Phe Leu Val Phe Ala Pro His Ala Ala Leu 
330 335 340 

gca tea cag ccg teg atg aat cca aat cga cat get gcg ate tct cgc 1171 

Ala Ser Gin Pro Ser Met Asn Pro Asn Arg His Ala Ala lie Ser Arg 
345 350 355 

ate att gat aac aac gaa cgt cgc aaa gag etc tec aag tec tct tat 1219 

lie lie Asp Asn Asn Glu Arg Arg Lys Glu Leu Ser Lys Ser Ser Tyr 

360 365 370 

get gee gta cac age tea gat cag ccc tac gcg ccc ttt gtg tgg etc 1267 

Ala Ala Val His Ser Ser Asp Gin Pro Tyr Ala Pro Phe Val Trp Leu 

375 380 385 

tct gag gca cca age ggc att ctt ggt etc att gee tea cag etc act 1315 

Ser Glu Ala Pro Ser Gly lie Leu Gly Leu lie Ala Ser Gin Leu Thr 

390 395 400 405 

cgt gag tct gac gtg cct gee att gtc att aat cca gat ace ttg tec 1363 

Arg Glu Ser Asp Val Pro Ala lie Val lie Asn Pro Asp Thr Leu Ser 
410 415 420 

ggt tea get cgc tea cct gag tgg gca ccg ate ate ace caa gta aac 1411 

Gly Ser Ala Arg Ser Pro Glu Trp Ala Pro lie lie Thr Gin Val Asn 
425 430 435 



acc etc age gca caa ggt cac ggc ggt att cat get gca ggc cat gag 
Thr Leu Ser Ala Gin Gly His Gly Gly lie His Ala Ala Gly His Glu 



1459 



BGM27CP 



120 



440 



445 



450 



tac gcc tgt ggt atg cgt ttt gat aac cat gat gac att gtg acc ttt 1507 
Tyr Ala Cys Gly Met Arg Phe Asp Asn His Asp Asp He Val Thr Phe 
455 460 465 

gtt gca aca etc gac gca etc gat aaa aac acg cca egg gaa gca cag 1555 
Val Ala Thr Leu Asp Ala Leu Asp Lys Asn Thr Pro Arg Glu Ala Gin 
470 475 480 485 

ccg gca gat ctg cat ttg gtt gac att gac cac gcg cgt cct gtg ctt 1603 
Pro Ala Asp Leu His Leu Val Asp He Asp His Ala Arg Pro Val Leu 
490 495 500 

gat aac ccc tea etc acc caa gag etc agt acg gtc gat get gca gtg 1651 
Asp Asn Pro Ser Leu Thr Gin Glu Leu Ser Thr Val Asp Ala Ala Val 
505 510 515 

gat get gca cag ttg ctt gtt etc att gat cag ctt gat caa ctg cag 1699 
Asp Ala Ala Gin Leu Leu Val Leu lie Asp Gin Leu Asp Gin Leu Gin 
520 525 530 

cca ttt gga cat ggt ttt acc tat ccg cgc ate gac gtg acg ttc agg 1747 
Pro Phe Gly His Gly Phe Thr Tyr Pro Arg He Asp Val Thr Phe Arg 
535 540 545 



ccg gca gaa aca gaa ttc aag gtt atg ggt cag cac cat caa cat etc 1795 
Pro Ala Glu Thr Glu Phe Lys Val Met Gly Gin His His Gin His Leu 
550 555 560 565 

aag gtg ate act cac tea ggg ttg acc tta ttg tgg tgg aat aag get 1843 
Lys Val He Thr His Ser Gly Leu Thr Leu Leu Trp Trp Asn Lys Ala 
570 575 580 

cag cag etc gat gag ate gca cag tct gaa tta gtc acc atg tct gtg 1891 
Gin Gin Leu Asp Glu He Ala Gin Ser Glu Leu Val Thr Met Ser Val 
585 590 595 

gag etc gat gtc aat atg ttc cgt ggg ttt att tec ccg caa ggc att 1939 
Glu Leu Asp Val Asn Met Phe Arg Gly Phe He Ser Pro Gin Gly He 
600 605 610 

gtc tct gcg tgc aca gtt ate tagcttggtt gcataagcac caa 1983 
Val Ser Ala Cys Thr Val He 
615 620 



<210> 90 

<211> 620 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 90 

Met Thr Val Thr Ser Pro Ala Ala Leu Ala Leu Ser Asp Met Ser Tyr 
1 5 10 15 

Val Asp He He Lys Lys Lys Arg Gly Trp Thr Thr Glu Phe Phe His 
20 25 30 

Ser Thr He Asn Thr Gly Glu Thr Thr Thr Pro Leu Pro Asp Ser Asp 
35 40 45 



BGI-127CP _12i- 



Arg Ala Thr Ala Leu He His Asp His He Thr Lys Ala Gin Glu He 
50 55 60 

Thr He He Thr Asp Phe Asp Met Asp Gly He Ser Ala Gly Val He 
65 70 75 80 

Ala Tyr Ala Gly Leu Ala Glu Leu Gly Ala Gin Val Asn Met Val Val 
85 90 95 

Pro Asp Tyr Arg Gly Glu Arg Asn Val Thr Ala Ser Asp He Asp Arg 
100 105 110 

Ala Leu Glu Leu Tyr Pro Ala Thr Ser Leu He He Thr Cys Asp Val 
H5 120 125 

Gly He Gly Ser His Glu Gly He Ala Arg Ala His Glu Arg Ser He 
130 135 140 

Ala Val Leu Val Thr Asp His His Met Glu Val Glu Pro Cys Gin Ala 
145 150 155 160 

Asp Val Val Leu Asn Pro Asn Arg He Asp Ser Asp Tyr Pro Asn Lys 
165 170 175 

Asp He Cys Gly Ala Gin Val He Phe Ala Thr Leu Ser Asp Tyr Ala 
180 185 190 

Arg Arg Tyr Arg Ala Asp Lys He He Asp He Asn Leu Leu Ala Val 
195 200 205 

Phe Ser Gly He Gly Ala Leu Ala Asp Val Met Pro Leu Thr Arg Asp 
210 215 220 

Thr Arg Pro Thr Val Lys Gin Ala He Ala Leu Leu Arg Leu Ala He 
225 230 235 240 

Pro Gin Val Ser Lys Asn Arg Phe Gly Gly Trp Asp Thr Tyr Ala Ala 
245 250 255 

Arg Ser Val Asn Pro Asp Thr Ser Thr Leu Met His He Val Asn Ala 
2 ^0 265 270 

Ser Gin His Asp His Arg Phe He Ala Ala Phe Gin Gly He Ser He 
275 280 285 

Leu Leu Gly Glu Leu He Ala Gin Lys Lys Leu Val Asn He Asp Asn 
290 295 300 

He Ser Glu Ser Phe He Gly Phe Thr Leu Gly Pro Met Phe Asn Ala 
305 310 315 320 

Thr Arg Arg Val Gly Gly Asp Met His Asp Ser Phe Leu Val Phe Ala 
325 330 335 

Pro His Ala Ala Leu Ala Ser Gin Pro Ser Met Asn Pro Asn Arg His 
340 345 350 

Ala Ala He Ser Arg He He Asp Asn Asn Glu Arg Arg Lys Glu Leu 
355 360 365 
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Ser Lys Ser Ser Tyr Ala Ala Val His Ser Ser Asp Gin Pro Tyr Ala 
370 375 380 

Pro Phe Val Trp Leu Ser Glu Ala Pro Ser Gly He Leu Gly Leu He 
385 390 395 400 

Ala Ser Gin Leu Thr Arg Glu Ser Asp Val Pro Ala He Val He Asn 
405 410 415 

Pro Asp Thr Leu Ser Gly Ser Ala Arg Ser Pro Glu Trp Ala Pro He 
420 425 430 

He Thr Gin Val Asn Thr Leu Ser Ala Gin Gly His Gly Gly He His 
435 440 445 

Ala Ala Gly His Glu Tyr Ala Cys Gly Met Arg Phe Asp Asn His Asp 
450 455 460 

Asp He Val Thr Phe Val Ala Thr Leu Asp Ala Leu Asp Lys Asn Thr 
465 470 475 480 

Pro Arg Glu Ala Gin Pro Ala Asp Leu His Leu Val Asp He Asp His 
485 490 495 

Ala Arg Pro Val Leu Asp Asn Pro Ser Leu Thr Gin Glu Leu Ser Thr 
500 505 510 

Val Asp Ala Ala Val Asp Ala Ala Gin Leu Leu Val Leu He Asp Gin 
515 520 525 

Leu Asp Gin Leu Gin Pro Phe Gly His Gly Phe Thr Tyr Pro Arg He 
530 535 540 

Asp Val Thr Phe Arg Pro Ala Glu Thr Glu Phe Lys Val Met Gly Gin 
545 550 555 560 

His His Gin His Leu Lys Val He Thr His Ser Gly Leu Thr Leu Leu 
565 570 575 

Trp Trp Asn Lys Ala Gin Gin Leu Asp Glu He Ala Gin Ser Glu Leu 
580 585 590 

Val Thr Met Ser Val Glu Leu Asp Val Asn Met Phe Arg Gly Phe He 
595 600 605 

Ser Pro Gin Gly He Val Ser Ala Cys Thr Val He 
610 615 620 



<210> 91 
<211> 786 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (763) 

<223> RXA00929 

<400> 91 

cgcagaggat agcggggtga tcgcaattgt gtgctaaaaa tgagtatgga atagcaactg 60 



BGI-127CP -123- 



cacagcgacg aatcagcgac gaatcagtga ggacacgaat atg aac cac gaa ggg 115 

Met Asn His Glu Gly 

1 5 

ctt egg gta atg ggc att gac cca ggt ctt acc cgt tgt ggc tta tct 163 

Leu Arg Val Met Gly He Asp Pro Gly Leu Thr Arg Cys Gly Leu Ser 

10 15 20 

gtg gtt caa gca ggt cgt ggt cgt acc gtg tat cca gtg teg gtg ggc 211 
Val Val Gin Ala Gly Arg Gly Arg Thr Val Tyr Pro Val Ser Val Gly 
25 30 35 

gtg gtg cgc acc cca cca gat gcg gag ttg gcg gag egg ttg ctt egg 259 
Val Val Arg Thr Pro Pro Asp Ala Glu Leu Ala Glu Arg Leu Leu Arg 
40 45 50 

etc age aaa gca gtg ggt gag tgg atg gat gag tac acc cca gat gtc 307 
Leu Ser Lys Ala Val Gly Glu Trp Met Asp Glu Tyr Thr Pro Asp Val 
55 60 65 

att get att gag cgt gtc ttt gag cgc gga aat gtt tec acc gtg atg 355 
He Ala He Glu Arg Val Phe Glu Arg Gly Asn Val Ser Thr Val Met 
7 0 75 80 85 

aac act gcg cat gcg gtg ggt gtg ttg ate ttg get get get gaa cgc 403 
Asn Thr Ala His Ala Val Gly Val Leu He Leu Ala Ala Ala Glu Arg 
90 95 100 

gga ttg cca gtt cac atg tac acc ccc agt gag gtg aaa aag get ate 451 
Gly Leu Pro Val His Met Tyr Thr Pro Ser Glu Val Lys Lys Ala He 
105 110 115 

tec ggt aat ggt cgc get gat aag aaa cag atg acg gtc atg ate act 499 
Ser Gly Asn Gly Arg Ala Asp Lys Lys Gin Met Thr Val Met He Thr 
120 125 130 

cga att ctg ggc ctt ggt gag cca ccc aaa cct get gac gee get gat 547 
Arg He Leu Gly Leu Gly Glu Pro Pro Lys Pro Ala Asp Ala Ala Asp 
135 140 145 

get tta teg ttg gcg gtg tgt cac tgc tgg egg gcg cca atg ctt atg 595 
Ala Leu Ser Leu Ala Val Cys His Cys Trp Arg Ala Pro Met Leu Met 
150 155 160 165 

egg gcg caa teg cag tac tec gag caa gag ttg gaa aag cga egg cgt 643 
Arg Ala Gin Ser Gin Tyr Ser Glu Gin Glu Leu Glu Lys Arg Arg Arg 
170 175 180 

gtg cag caa gga aaa ttg ggt aaa gcg aaa tea act tac aat gcg gaa 691 
Val Gin Gin Gly Lys Leu Gly Lys Ala Lys Ser Thr Tyr Asn Ala Glu 
185 190 195 

caa get caa tec cat gca tec gat cct get aaa gcg get cat ccc agt 739 
Gin Ala Gin Ser His Ala Ser Asp Pro Ala Lys Ala Ala His Pro Ser 
200 205 210 

cag ttt caa cga act gac acc aat tagtttttaa aaagttctag tac 786 
Gin Phe Gin Arg Thr Asp Thr Asn 
215 220 
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<210> 92 
<211> 221 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Asn His Glu Gly Leu Arg Val Met Gly lie Asp Pro Gly Leu Thr 
1 5 10 15 

Arg Cys Gly Leu Ser Val Val Gin Ala Gly Arg Gly Arg Thr Val Tyr 
20 25 30 

Pro Val Ser Val Gly Val Val Arg Thr Pro Pro Asp Ala Glu Leu Ala 
35 40 45 

Glu Arg Leu Leu Arg Leu Ser Lys Ala Val Gly Glu Trp Met Asp Glu 
50 55 60 

Tyr Thr Pro Asp Val He Ala He Glu Arg Val Phe Glu Arg Gly Asn 
65 70 75 80 

Val Ser Thr Val Met Asn Thr Ala His Ala Val Gly Val Leu He Leu 
85 90 95 

Ala Ala Ala Glu Arg Gly Leu Pro Val His Met Tyr Thr Pro Ser Glu 
100 105 HO 

Val Lys Lys Ala He Ser Gly Asn Gly Arg Ala Asp Lys Lys Gin Met 
115 120 125 

Thr Val Met He Thr Arg He Leu Gly Leu Gly Glu Pro Pro Lys Pro 
130 135 140 

Ala Asp Ala Ala Asp Ala Leu Ser Leu Ala Val Cys His Cys Trp Arg 
145 150 155 160 

Ala Pro Met Leu Met Arg Ala Gin Ser Gin Tyr Ser Glu Gin Glu Leu 
165 170 175 

Glu Lys Arg Arg Arg Val Gin Gin Gly Lys Leu Gly Lys Ala Lys Ser 
180 185 190 

Thr Tyr Asn Ala Glu Gin Ala Gin Ser His Ala Ser Asp Pro Ala Lys 
195 200 205 

Ala Ala His Pro Ser Gin Phe Gin Arg Thr Asp Thr Asn 
210 215 220 



<210> 93 
<211> 423 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (400) 

<223> RXA02251 



<400> 93 



BGI-127CP . 125 



atgtgggctt tccagtcccg cgatggagaa gatgtggtgc gcgcggttgc gaccttccgc 60 

gacctcgaaa acaagtacat gccagaggac taattaagct gtg get gat cca aca 115 

Val Ala Asp Pro Thr 

1 5 

act tat cgc ccg get cca gga aca att cca acg gag ccg ggt gtt tat 163 

Thr Tyr Arg Pro Ala Pro Gly Thr lie Pro Thr Glu Pro Gly Val Tyr 

10 15 20 

aaa ttc agg gac gaa aac cgc cgc gtg ate tac gtg ggc aag gec aaa 211 
Lys Phe Arg Asp Glu Asn Arg Arg Val lie Tyr Val Gly Lys Ala Lys 
25 30 35 

aac ttg cgt teg egg ttg teg aac tat ttc cag gat gtc ace caa ctg 259 
Asn Leu Arg Ser Arg Leu Ser Asn Tyr Phe Gin Asp Val Thr Gin Leu 
40 45 50 

cat ccg cgc ace cgc caa atg gtg ttc gca gcg teg tct gtg gag tgg 307 
His Pro Arg Thr Arg Gin Met Val Phe Ala Ala Ser Ser Val Glu Trp 
55 60 65 

ace gtg gtg tec age gaa gtc gag gcg ctg cag ctg gaa tac ace tgg 355 
Thr Val Val Ser Ser Glu Val Glu Ala Leu Gin Leu Glu Tyr Thr Trp 
70 75 80 85 

att aaa cgc ttt gat ccg egg ttc aaa cgt aaa ata ccg cga cga 400 
lie Lys Arg Phe Asp Pro Arg Phe Lys Arg Lys lie Pro Arg Arg 
90 95 100 

taaaacctat cccatgctgg cag 423 



<210> 94 

<211> 100 

<212> PRT 

<213> Corynebacterium glutamicura 

<400> 94 

Val Ala Asp Pro Thr Thr Tyr Arg Pro Ala Pro Gly Thr lie Pro Thr 
1 5 10 15 

Glu Pro Gly Val Tyr Lys Phe Arg Asp Glu Asn Arg Arg Val lie Tyr 
20 25 30 

Val Gly Lys Ala Lys Asn Leu Arg Ser Arg Leu Ser Asn Tyr Phe Gin 
35 40 45 

Asp Val Thr Gin Leu His Pro Arg Thr Arg Gin Met Val Phe Ala Ala 
50 55 60 

Ser Ser Val Glu Trp Thr Val Val Ser Ser Glu Val Glu Ala Leu Gin 
65 70 75 80 

Leu Glu Tyr Thr Trp He Lys Arg Phe Asp Pro Arg Phe Lys Arg Lys 
85 90 95 

He Pro Arg Arg 
100 
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<210> 95 
<211> 1947 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1924) 

<223> RXA02252 

<400> 95 

cgcacccgcc aaatggtgtt cgcagcgtcg tctgtggagt ggaccgtggt gtccagcgaa 60 

gtcgaggcgc tgcagctgga atacacctgg attaaacgct ttg ate cgc ggt tea 115 

Leu lie Arg Gly Ser 
1 5 

aac gta aaa tac cgc gac gat aaa acc tat ccc atg ctg gca gta tec 163 
Asn Val Lys Tyr Arg Asp Asp Lys Thr Tyr Pro Met Leu Ala Val Ser 
10 15 20 

aca ggg gag agg ttc ccg cgc gcg ttc ttc ttc cga ggt ccg cgc cgc 211 
Thr Gly Glu Arg Phe Pro Arg Ala Phe Phe Phe Arg Gly Pro Arg Arg 
25 30 35 

aaa ggt gtg cgc tat ttc gga ccg tat tec cac gcg tgg gca gtg egg 259 
Lys Gly Val Arg Tyr Phe Gly Pro Tyr Ser His Ala Trp Ala Val Arg 
40 45 50 

gaa acc ctt gat ctt etc acc cgc gtt ttc ccc atg cgc acc tgt tea 307 
Glu Thr Leu Asp Leu Leu Thr Arg Val Phe Pro Met Arg Thr Cys Ser 
55 60 65 

aag ggt gtg ttt aac cgc cac gaa age etc ggc egg ccg tgt ttg ttg 355 
Lys Gly Val Phe Asn Arg His Glu Ser Leu Gly Arg Pro Cys Leu Leu 
7 ° 75 80 85 

ggc tat ate gat aaa tgt gcg gec ccg tgc gtg ggc cgc gtg age gaa 403 
Gly Tyr lie Asp Lys Cys Ala Ala Pro Cys Val Gly Arg Val Ser Glu 
90 95 100 

gag gaa cac cgc gaa ate gtt gac ggt ttc acc tct ttc atg get ggt 451 
Glu Glu His Arg Glu lie Val Asp Gly Phe Thr Ser Phe Met Ala Gly 
105 110 115 

cac acc gac aaa gtc act cgc aaa etc aac gee gac atg atg get gcg 499 
His Thr Asp Lys Val Thr Arg Lys Leu Asn Ala Asp Met Met Ala Ala 
120 125 130 

gec gag gaa etc gat ttc gag cgc gcg gec cgc ctg cgc gat gat ctg 547 
Ala Glu Glu Leu Asp Phe Glu Arg Ala Ala Arg Leu Arg Asp Asp Leu 
135 140 145 

gaa gee att gac aag gtc atg gaa aaa cag gec gtc gtc ctt ggc gat 595 
Glu Ala lie Asp Lys Val Met Glu Lys Gin Ala Val Val Leu Gly Asp 
150 155 160 165 



ggc acc gac gee gac ate ate gca ttc gee acc gat cag eta gaa gec 
Gly Thr Asp Ala Asp lie lie Ala Phe Ala Thr Asp Gin Leu Glu Ala 
170 175 180 



643 
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gcc gtg caa gtc ttc aac ate cga ggt ggc cga ate cgc ggc cag cgc 691 

Ala Val Gin Val Phe Asn lie Arg Gly Gly Arg lie Arg Gly Gin Arg 
185 190 195 

ggc tgg gtt gtg gaa aag ccc ggc gac tac gec gga ttg ctt gtc gac 739 

Gly Trp Val Val Glu Lys Pro Gly Asp Tyr Ala Gly Leu Leu Val Asp 
200 205 210 

get acg acc caa cct gag ggt gat gec ccg gaa aca gat ccc gca ctg 787 

Ala Thr Thr Gin Pro Glu Gly Asp Ala Pro Glu Thr Asp Pro Ala Leu 
215 220 225 



cca ttt ttg atg caa gat ttc etc gtt cag ttt tat ggc gac gee gtc 
Pro Phe Leu Met Gin Asp Phe Leu Val Gin Phe Tyr Gly Asp Ala Val 
230 235 240 245 



cgt ggc gtc gat aag cat tct ttt gaa gag gca gee cca gtg acg cgc 
Arg Gly Val Asp Lys His Ser Phe Glu Glu Ala Ala Pro Val Thr Arg 
265 270 275 



get gag caa acc ctg aaa gta ctg gag gaa ttg cgc ggt get ggc gtt 

Ala Glu Gin Thr Leu Lys Val Leu Glu Glu Leu Arg Gly Ala Gly Val 

295 300 305 

gat gee cgc gtg cca cag cgc ggt gac aag cgt gcg etc atg gaa act 

Asp Ala Arg Val Pro Gin Arg Gly Asp Lys Arg Ala Leu Met Glu Thr 

310 315 320 325 



835 



gag cgt get gaa act gag get aag gaa gat get gcg gtg ate gag cga 883 
Glu Arg Ala Glu Thr Glu Ala Lys Glu Asp Ala Ala Val He Glu Arg 
250 255 260 



931 



get teg gtc gtg ccc cgt gaa ate etc gtg caa gtt gcg ccc aat gaa 979 
Ala Ser Val Val Pro Arg Glu He Leu Val Gin Val Ala Pro Asn Glu 
280 285 290 



1027 



1075 



gtg gag cgc aac gec aaa gag ctg ctg aaa caa cac aag ctt aag cgt 1123 
Val Glu Arg Asn Ala Lys Glu Leu Leu Lys Gin His Lys Leu Lys Arg 
330 335 340 

gtc ggt gat etc acc gcg cgt tea get gca ctg cag gaa ttg cag gaa 1171 
Val Gly Asp Leu Thr Ala Arg Ser Ala Ala Leu Gin Glu Leu Gin Glu 
345 350 355 

gcg ctg gac atg gag cag get ccg ctg cgc ate gaa tgt acc gat att 1219 
Ala Leu Asp Met Glu Gin Ala Pro Leu Arg He Glu Cys Thr Asp He 
360 365 370 

tec cat att cag ggc acc gat gtg gtg gca tec ctg gtg gtt ttt gaa 1267 
Ser His He Gin Gly Thr Asp Val Val Ala Ser Leu Val Val Phe Glu 
375 380 385 

gat ggt ttg cct cga aaa teg gac tac cga cgc tat cga gtc aaa gaa 1315 
Asp Gly Leu Pro Arg Lys Ser Asp Tyr Arg Arg Tyr Arg Val Lys Glu 
390 395 400 405 

gec gca ggc gat gga cat tec aac gac gtg gca tec att gcg gaa ate 1363 
Ala Ala Gly Asp Gly His Ser Asn Asp Val Ala Ser He Ala Glu He 
410 415 420 

acc agg cgc cgc ttc ctg cgc cac aac caa gac aaa ctt get gtt ccc 1411 
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Thr Arg Arg Arg Phe Leu Arg His Asn Gin Asp Lys Leu Ala Val Pro 
425 430 435 

gaa gcc gaa gag ttt gac ggc teg acc ttc age gat gaa aaa gtc gag 1459 
Glu Ala Glu Glu Phe Asp Gly Ser Thr Phe Ser Asp Glu Lys Val Glu 
440 445 450 

gaa atg age acc gac gcc agg cgt ttt gca tac cct cct cag att ttt 1507 
Glu Met Ser Thr Asp Ala Arg Arg Phe Ala Tyr Pro Pro Gin He Phe 
455 460 465 

ate gtc gat ggt ggt gcc ccg cag gta get gca gcc caa gaa gtc ttt 1555 
He Val Asp Gly Gly Ala Pro Gin Val Ala Ala Ala Gin Glu Val Phe 
470 475 480 485 

gat gaa tta ggc ate gtt gac gtg gtg etc att ggc eta gcc aag cgc 1603 
Asp Glu Leu Gly He Val Asp Val Val Leu He Gly Leu Ala Lys Arg 
490 495 500 

ttg gaa gaa ate tgg ctg ccc ggc gac ccc gat ccc gtc ate ttg ccg 1651 
Leu Glu Glu He Trp Leu Pro Gly Asp Pro Asp Pro Val He Leu Pro 
505 510 515 

aga aac tec caa gca ctg ttt ttg etc cag caa ate cgt gac gaa gcc 1699 
Arg Asn Ser Gin Ala Leu Phe Leu Leu Gin Gin He Arg Asp Glu Ala 
520 525 530 

cac cgc ttt gcc ate acc tac cac cgc cag caa cga tec aag cgc atg 1747 
His Arg Phe Ala He Thr Tyr His Arg Gin Gin Arg Ser Lys Arg Met 
535 540 545 

cgt gtt tec gag eta gat age ate aag ggc ctt ggc cag age cgt cgc 1795 
Arg Val Ser Glu Leu Asp Ser He Lys Gly Leu Gly Gin Ser Arg Arg 
550 555 560 565 

act gaa eta gtc aag cac ttt gga tec gtg gca aaa ctg aaa gag gca 1843 
Thr Glu Leu Val Lys His Phe Gly Ser Val Ala Lys Leu Lys Glu Ala 
57 0 575 580 

age gtt gag gac att tec caa gtg aaa ggc ttc ggc ccg aaa ctt gcg 1891 
Ser Val Glu Asp He Ser Gin Val Lys Gly Phe Gly Pro Lys Leu Ala 
585 590 595 

gag get gtc tat gaa ggt ctt cac gcg tea aaa taagtagatc gctaggatgt 1944 
Glu Ala Val Tyr Glu Gly Leu His Ala Ser Lys 
600 605 

1947 

<210> 96 
<211> 608 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Leu He Arg Gly Ser Asn Val Lys Tyr Arg Asp Asp Lys Thr Tyr Pro 
15 10 



15 



Met Leu Ala Val Ser Thr Gly Glu Arg Phe Pro Arg Ala Phe Phe Phe 
20 25 30 
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Arg Gly Pro Arg Arg Lys Gly Val Arg Tyr Phe Gly Pro Tyr Ser His 
35 40 45 

Ala Trp Ala Val Arg Glu Thr Leu Asp Leu Leu Thr Arg Val Phe Pro 
50 55 60 

Met Arg Thr Cys Ser Lys Gly Val Phe Asn Arg His Glu Ser Leu Gly 
65 70 75 80 

Arg Pro Cys Leu Leu Gly Tyr He Asp Lys Cys Ala Ala Pro Cys Val 
85 90 95 

Gly Arg Val Ser Glu Glu Glu His Arg Glu He Val Asp Gly Phe Thr 
100 105 HO 

Ser Phe Met Ala Gly His Thr Asp Lys Val Thr Arg Lys Leu Asn Ala 
115 120 125 

Asp Met Met Ala Ala Ala Glu Glu Leu Asp Phe Glu Arq Ala Ala Ara 
130 135 140 

Leu Arg Asp Asp Leu Glu Ala He Asp Lys Val Met Glu Lys Gin Ala 
145 150 155 160 

Val Val Leu Gly Asp Gly Thr Asp Ala Asp He He Ala Phe Ala Thr 
165 170 175 

Asp Gin Leu Glu Ala Ala Val Gin Val Phe Asn He Arg Gly Gly Arg 
180 185 190 

He Arg Gly Gin Arg Gly Trp Val Val Glu Lys Pro Gly Asp Tyr Ala 
195 200 205 

Gly Leu Leu Val Asp Ala Thr Thr Gin Pro Glu Gly Asp Ala Pro Glu 
210 215 220 

Thr Asp Pro Ala Leu Pro Phe Leu Met Gin Asp Phe Leu Val Gin Phe 
225 230 235 240 

Tyr Gly Asp Ala Val Glu Arg Ala Glu Thr Glu Ala Lys Glu Asp Ala 
245 250 255 

Ala Val He Glu Arg Arg Gly Val Asp Lys His Ser Phe Glu Glu Ala 
260 265 270 

Ala Pro Val Thr Arg Ala Ser Val Val Pro Arg Glu He Leu Val Gin 
275 280 285 

Val Ala Pro Asn Glu Ala Glu Gin Thr Leu Lys Val Leu Glu Glu Leu 
290 295 300 

Arg Gly Ala Gly Val Asp Ala Arg Val Pro Gin Arg Gly Asp Lys Arg 
305 310 315 320 

Ala Leu Met Glu Thr Val Glu Arg Asn Ala Lys Glu Leu Leu Lys Gin 
32 5 330 335 

His Lys Leu Lys Arg Val Gly Asp Leu Thr Ala Arg Ser Ala Ala Leu 
340 345 350 
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Gin Glu Leu Gin Glu Ala Leu Asp Met Glu Gin Ala Pro Leu Arg lie 
355 360 365 

Glu Cys Thr Asp lie Ser His lie Gin Gly Thr Asp Val Val Ala Ser 
370 375 380 

Leu Val Val Phe Glu Asp Gly Leu Pro Arg Lys Ser Asp Tyr Arg Arg 
385 390 395 400 

Tyr Arg Val Lys Glu Ala Ala Gly Asp Gly His Ser Asn Asp Val Ala 
405 410 415 

Ser lie Ala Glu lie Thr Arg Arg Arg Phe Leu Arg His Asn Gin Asp 
420 425 430 

Lys Leu Ala Val Pro Glu Ala Glu Glu Phe Asp Gly Ser Thr Phe Ser 
435 440 445 

Asp Glu Lys Val Glu Glu Met Ser Thr Asp Ala Arg Arg Phe Ala Tyr 
450 455 460 

Pro Pro Gin lie Phe lie Val Asp Gly Gly Ala Pro Gin Val Ala Ala 
465 . 470 475 480 

Ala Gin Glu Val Phe Asp Glu Leu Gly lie Val Asp Val Val Leu lie 
485 490 495 

Gly Leu Ala Lys Arg Leu Glu Glu lie Trp Leu Pro Gly Asp Pro Asp 
500 505 510 

Pro Val lie Leu Pro Arg Asn Ser Gin Ala Leu Phe Leu Leu Gin Gin 
515 520 525 

lie Arg Asp Glu Ala His Arg Phe Ala lie Thr Tyr His Arg Gin Gin 
530 535 540 

Arg Ser Lys Arg Met Arg Val Ser Glu Leu Asp Ser lie Lys Gly Leu 
545 550 555 560 

Gly Gin Ser Arg Arg Thr Glu Leu Val Lys His Phe Gly Ser Val Ala 
565 570 575 

Lys Leu Lys Glu Ala Ser Val Glu Asp lie Ser Gin Val Lys Gly Phe 
580 585 590 

Gly Pro Lys Leu Ala Glu Ala Val Tyr Glu Gly Leu His Ala Ser Lys 
595 600 605 



<210> 97 
<211> 2952 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2929) 

<223> RXN02416 
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<400> 97 

agcggaaaca ccttgttcga tgctatgttc gaaggtgtat tttttgaagc gacaaaaatc 60 

gattttgaag ggcagttgag cattggctga tcgcctcgta gtg cgc gga gcg cgt 115 

Val Arg Gly Ala Arg 
1 5 

gaa cat aac eta aaa ggc gtg gat att gat ttg cca cgc gac teg atg 163 
Glu His Asn Leu Lys Gly Val Asp He Asp Leu Pro Arg Asp Ser Met 
10 15 20 

gtg gtg ttc acc ggc ctg tea ggt tec ggt aaa tea tea ctg gee ttt 211 
Val Val Phe Thr Gly Leu Ser Gly Ser Gly Lys Ser Ser Leu Ala Phe 
25 30 35 

gac acc ate ttt gcg gaa ggc cag cgc cgt tac gtg gag teg ttg tec 259 
Asp Thr He Phe Ala Glu Gly Gin Arg Arg Tyr Val Glu Ser Leu Ser 
40 45 50 

agt tac gec cgc atg ttc ttg ggg cag atg gac aag ccg gac gtg gat 307 
Ser Tyr Ala Arg Met Phe Leu Gly Gin Met Asp Lys Pro Asp Val Asp 
55 60 65 

ttg att gat gga tta tec cca gcg gtc tec att gac caa aaa tec acc 355 
Leu He Asp Gly Leu Ser Pro Ala Val Ser He Asp Gin Lys Ser Thr 
70 7 5 80 85 

aac cgc aac cct egg tec aca gtc ggt acc ate acg gaa gtc tat gac 403 
Asn Arg Asn Pro Arg Ser Thr Val Gly Thr He Thr Glu Val Tyr Asp 
90 95 100 



tac ctg cgt ctt ctg tac gec cgc get ggt acc gca cac tgc cca gtg 
Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly Thr Ala His Cys Pro Val 
105 HO 115 



451 



tgt gat gee cgc gtg gag cgt caa acc ccc cag cag atg gtg gac caa 4 99 
Cys Asp Ala Arg Val Glu Arg Gin Thr Pro Gin Gin Met Val Asp Gin 
120 125 130 

ate ctt ggc atg gag gag gga ctg aag ttc caa ate ctt gcg cct gtg 547 
He Leu Gly Met Glu Glu Gly Leu Lys Phe Gin He Leu Ala Pro Val 
135 140 145 

gtg cgt acc cgt aaa ggt gag ttc gtt gat ctt ttc gca gat ctt gca 595 
Val Arg Thr Arg Lys Gly Glu Phe Val Asp Leu Phe Ala Asp Leu Ala 
150 155 160 165 

tec caa ggt tat tec cgc gtg egg gtt gat ggg gaa gtg cac cag etc 643 
Ser Gin Gly Tyr Ser Arg Val Arg Val Asp Gly Glu Val His Gin Leu 
170 175 180 

teg gat cct cca aag eta gaa aag cag ate aag cac gat att gat gtt 691 
Ser Asp Pro Pro Lys Leu Glu Lys Gin He Lys His Asp He Asp Val 
185 190 195 

gtg gtt gac cgt ctg cag gta aaa gee age caa aag cag cgc ctg aca 739 
Val Val Asp Arg Leu Gin Val Lys Ala Ser Gin Lys Gin Arg Leu Thr 
200 205 210 

gac tct atg gaa acc gca ctt cgc ctg gec gat ggc gtg get gtg ctg 787 
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Asp Ser Met Glu Thr Ala Leu Arg Leu Ala Asp Gly Val Ala Val Leu 
215 220 225 

gag ttc gtt ggc ctg gag gaa gat gat ccg aat agg ctt cgt cga ttc 
Glu Phe Val Gly Leu Glu Glu Asp Asp Pro Asn Arg Leu Arg Arg Phe 
230 235 240 245 

tct gaa aag atg age tgc cct aac ggt cac gcg ttg acg gtt gat gag 
Ser Glu Lys Met Ser Cys Pro Asn Gly His Ala Leu Thr Val Asp Glu 
250 255 260 

ctg gag cct cgt get ttt tec ttc aac tct cct tat ggc gcg tgt cct 
Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser Pro Tyr Gly Ala Cys Pro 
265 270 275 



835 



883 



931 



gec tgt gat ggc ttg ggt gtg cgc acc gaa gtt gat att gat ctg ate 979 
Ala Cys Asp Gly Leu Gly Val Arg Thr Glu Val Asp He Asp Leu He 
280 285 290 

ate cca gat cca gat gca cct gca act aaa gcg gtt cag ccc tgg aac 1027 
He Pro Asp Pro Asp Ala Pro Ala Thr Lys Ala Val Gin Pro Trp Asn 
29 $ 300 305 

tec age cca aac cac tct tac ttt gaa aag etc att gaa ggc ctg gcg 1075 
Ser Ser Pro Asn His Ser Tyr Phe Glu Lys Leu He Glu Gly Leu Ala 
310 315 320 325 

aaa gee etc gga ttt gat ccg gaa act ccg tac agt gag etc acc gca 1123 
Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro Tyr Ser Glu Leu Thr Ala 
330 335 340 

get caa aag aag get ctg gtc tat gga teg aag gaa gaa gta age gtt 1171 
Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser Lys Glu Glu Val Ser Val 
345 350 355 

cga tac aag aac cgc tac gga cgc gtg cgt tct tgg act gcg cct ttt 1219 
Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg Ser Trp Thr Ala Pro Phe 
3^0 365 370 

gaa ggt gtc atg ggc tac ttt gat cgc aag ttg gag cag act gat tec 1267 
Glu Gly Val Met Gly Tyr Phe Asp Arg Lys Leu Glu Gin Thr Asp Ser 
375 380 385 

gaa acc caa aaa gac cga ctg ttg ggc tac acc cgt gaa gtg ccc tgc 1315 
Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr Thr Arg Glu Val Pro Cys 
390 395 400 405 

cca acc tgt aaa ggc gca cgc etc aag ccg gaa ate ttg gec gtt cgc 1363 
Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro Glu He Leu Ala Val Arg 
410 415 420 

eta gac tec gga age cat gga gcg ttg tec att get gga eta acc gcg 1411 
Leu Asp Ser Gly Ser His Gly Ala Leu Ser He Ala Gly Leu Thr Ala 
425 430 435 

ctg teg gtg cat gaa gca ttc gag ttt ttg gat aac etc aca ctg ggc 1459 
Leu Ser Val His Glu Ala Phe Glu Phe Leu Asp Asn Leu Thr Leu Gly 
440 445 450 

aag cgc gag gaa atg ate gcg gga get gtg ctg aag gaa att cac gee 1507 
Lys Arg Glu Glu Met He Ala Gly Ala Val Leu Lys Glu He His Ala 
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455 460 465 



cgc ctg aaa ttc ctg ctt gac gtg ggc ctt tec tac etc acc ctt gat 1555 

Arg Leu Lys Phe Leu Leu Asp Val Gly Leu Ser Tyr Leu Thr Leu Asp 

475 480 485 

cgc gee gca ggc acc ctg tct ggt ggt gaa gcg cag cgt ate cgc ctg 

Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu Ala Gin Arg He Arg Leu 

490 y 



1603 



495 



500 



1651 



1699 



Til ?hr tCC 99t Ctg gCt ggt gtg ctc tac 9 tc ttg gat 

Ala Thr Gin lie Gly Ser Gly Leu Ala Gly Val Leu Tyr Val Leu Asp 

505 510 515 

gag cca tec att ggt ctg cac caa cgt gac aac cag cgc ttg ate act 
Glu Pro Ser He Gly Leu His Gin Arg Asp Asn Gin Arg Leu lie Thr 
520 525 530 

Thr Len * 9 * ^ ^ ^ * aC 3Cg CtC att 9 fct <3*<3 <3** 1747 

Thr Leu Glu Hxs Leu Arg Asp He Gly Asn Thr Leu He Val Val Glu 

535 540 545 

cac gat gaa gac acc ate agg cgc gca gat tgg etc gtg gat att ggt 1795 
Hrs Asp Glu Asp Thr He Arg Arg Ala Asp Trp Leu Val Asp lie Gly 

555 560 565 

cct cga get ggt gaa ttt ggt ggc gaa gtg gtc tac caa ggt gaq cca 184 3 
Pro Arg Ala Gly Glu Phe Gly Gly Glu Val Val Tyr Gin Gly Glu Pro 
570 575 580 

Lvs Glv n! t" 5 ^ C 1333 933 tCC CtC aCa ggt gct tac "g tct 1891 

Lys Gly He Leu Asp Cys Glu Glu Ser Leu Thr Gly Ala Tyr Leu Ser 

585 590 595 

ggt cgt cga acc ctg ggt gtt cct gat act cgc cgt gag ate gac aaa 1939 
Gly Arg Arg Thr Leu Gly Val Pro Asp Thr Arg Arg Glu He Tsp Lys 
600 605 610 

r 3 , 9 ^f g ? tC 339 gtg g " 9gt gct ac ?9 gaa aat aac =tg cag ggc 1987 

Glu Arg Gin Leu Lys Val Val Gly Ala Arg Glu Asn Asn Leu Gin lly 
615 620 625 

nf w tg ° tg ggt gtg Ct 9 tac atc a<=t ggt gtg 2035 

He Asp Val Lys He Pro Leu Gly Val Leu Cys Cys He Thr Gly ? a ? 

JU 635 640 ■ 645 

Ser Glv Ser rf T° ^ ^ ^ C3g 3 " ttg gCC aa< 3 ^t 2083 

Ser Gly Ser Gly Lys Ser Thr Leu Val Asn Gin He Leu Ala Lys Val 

650 655 660 

Leu A^n r CtC ^ CgC Caa gtg CCt ^ cac 9 ca aag 2131 

Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin Val Pro Gly Arg Ala Lys 

665 670 675 

egg gtg gaa ggc ctc gag cac ttg gat aag ttg gtc caa gtg gat cag 2179 
Arg Val Glu Gly Leu Glu His Leu Asp Lys Leu Val Gin Val Asp "n 
680 685 690 

Se? Pro r" ^ til ^ ^ H ca ? 3C ? Ca HI ^ tac aeg ggt 2227 

705 



o Q n Ti ^7 ^ yL LCa aac cca 9 C 9 ac 9 tac acq qqt 
Ser Pro He Gly Arg Thr Pro Arg Ser Asn Pro Ala Thr Tyr Th? Gly 
695 700 y 
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gtg ttt gat aaa gtc cgt aac ctt ttt gcc gag acc act gaa gcg aag 2275 
Val Phe Asp Lys Val Arg Asn Leu Phe Ala Glu Thr Thr Glu Ala Lys 
710 715 720 725 

gtc cgc ggt tac aag cct ggc cgc ttc tec ttc aat att aag ggt gga 2323 
Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser Phe Asn He Lys Gly Gly 
730 735 740 

cgc tgc gaa gca tgt cag ggc gat ggc acg ctg aag ate gaa atg aac 2371 
Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr Leu Lys He Glu Met Asn 
745 750 755 

ttc ctg ccc gac gtg tat gtt ccg tgt gaa gtc tgt gat ggt cag cgc 2419 
Phe Leu Pro Asp Val Tyr Val Pro Cys Glu Val Cys Asp Gly Gin Arg 
76 0 765 770 

tac aac cgc gag acc etc gag gtg aag tac aag ggc aaa aac ate get 2467 
Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr Lys Gly Lys Asn He Ala 
775 780 785 

gaa gta ttg ggc atg ccg ate tct gag get gcg gac ttc ttt gag ccc 2515 
Glu Val Leu Gly Met Pro He Ser Glu Ala Ala Asp Phe Phe Glu Pro 
790 795 800 805 

ate acc tea att cac cga tac eta gca acg ctg gtt gat gtc ggc ctt 2563 
He Thr Ser He His Arg Tyr Leu Ala Thr Leu Val Asp Val Gly Leu 
81 0 815 820 

ggc l at 5^? cgt ttg ggc cag gca gca aca acc tfc g tct ggt ggt gaa 2611 

Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr Thr Leu Ser Gly Gly Glu 
825 830 835 

gcc cag cgt gtg aaa ctt gcc get gag ctg cag aag cgt tec aac ggt 2659 
Ala Gin Arg Val Lys Leu Ala Ala Glu Leu Gin Lys Arg Ser Asn Gly 
840 845 850 

cgc acc gtt tac ate etc gat gag cca act act ggt ttg cac ttt gaa 2707 
Arg Thr Val Tyr He Leu Asp Glu Pro Thr Thr Gly Leu His Phe Glu 
855 860 865 

gat att cgc aaa etc atg atg gtg ate gaa ggc ctg gtg gac aag ggt 2755 
Asp He Arg Lys Leu Met Met Val He Glu Gly Leu Val Asp Lys Gly 
870 « 7 5 880 8 85 

aac tec gtg ate ate ate gag cac aac etc gac gtg ate aag get gcc 2803 
Asn Ser Val He He He Glu His Asn Leu Asp Val He Lys Ala Ala 
890 895 900 

gac tgg ate gtg gac atg ggt cca gag ggc gga age ggc ggt gga acc 2851 
Asp Trp He Val Asp Met Gly Pro Glu Gly Gly Ser Gly Gly Gly Thr 
905 910 915 

gtg gtc get gaa gga acc cca gag caa gtt get gaa gtt gcg ggt tec 2899 
Val Val Ala Glu Gly Thr Pro Glu Gin Val Ala Glu Val Ala Gly Ser 
920 925 930 



tac acc ggc caa ttc ctt aaa gag ttg ttg taggagaaga tgaggggctt 
Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
935 940 



2949 
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<210> 98 
<211> 943 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Val Arg Gly Ala Arg Glu His Asn Leu Lys Gly Val Asp He Asp Leu 
1 5 10 15 

Pro Arg Asp Ser Met Val Val Phe Thr Gly Leu Ser Gly Ser Gly Lys 
20 25 30 

Ser Ser Leu Ala Phe Asp Thr He Phe Ala Glu Gly Gin Arg Arg Tyr 
35 40 45 

Val Glu Ser Leu Ser Ser Tyr Ala Arg Met Phe Leu Gly Gin Met Asp 
50 55 60 

Lys Pro Asp Val Asp Leu He Asp Gly Leu Ser Pro Ala Val Ser He 
65 70 75 80 

Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr He 
85 90 95 

Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly Thr 
100 105 HO 

Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro Gin 
115 120 125 

Gin Met Val Asp Gin He Leu Gly Met Glu Glu Gly Leu Lys Phe Gin 
130 135 14Q 

lie Leu Ala Pro Val Val Arg Thr Arg Lys Gly Glu Phe Val Asp Leu 
145 150 155 160 

Phe Ala Asp Leu Ala Ser Gin Gly Tyr Ser Arg Val Arg Val Asp Gly 
i65 170 175 

Glu Val His Gin Leu Ser Asp Pro Pro Lys Leu Glu Lys Gin He Lys 
180 185 190 

His Asp He Asp Val Val Val Asp Arg Leu Gin Val Lys Ala Ser Gin 
195 200 205 

Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala Asp 
210 215 220 

Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro Asn 
225 230 235 240 

Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His Ala 
245 250 255 

Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser Pro 
260 265 270 

Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu Val 



2952 
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275 280 285 

Asp lie Asp Leu lie lie Pro Asp Pro Asp Ala Pro Ala Thr Lys Ala 
290 295 300 

Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys Leu 
305 310 315 320 

lie Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro Tyr 
325 330 335 

Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser Lys 
340 345 350 

Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg Ser 
355 360 365 

Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys Leu 
370 375 380 

Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr Thr 
385 390 395 400 

Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro Glu 
405 410 415 

lie Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser lie 
420 425 430 

Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu Asp 
435 440 445 

Asn Leu Thr Leu Gly Lys Arg Glu Glu Met lie Ala Gly Ala Val Leu 
450 455 460 

Lys Glu lie His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu Ser 
4 ^5 470 475 480 

Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu Ala 
485 490 495 

Gin Arg lie Arg Leu Ala Thr Gin lie Gly Ser Gly Leu Ala Gly Val 
500 505 510 

Leu Tyr Val Leu Asp Glu Pro Ser lie Gly Leu His Gin Arg Asp Asn 
515 520 525 

Gin Arg Leu lie Thr Thr Leu Glu His Leu Arg Asp He Gly Asn Thr 
530 535 540 

Leu He Val Val Glu His Asp Glu Asp Thr He Arg Arg Ala Asp Trp 
545 550 555 560 

Leu Val Asp He Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val Val 
565 570 575 

Tyr Gin Gly Glu Pro Lys Gly He Leu Asp Cys Glu Glu Ser Leu Thr 
580 585 590 

Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr Arg 
595 600 605 



BGI-127CP .|37- 



Arg Glu He Asp Lys Glu Arg Gin Leu Lys Val Val Gly Ala Arg Glu 
610 615 620 

Asn Asn Leu Gin Gly He Asp Val Lys He Pro Leu Gly Val Leu Cys 
625 «0 6 35 640 

Gys He Thr Gly Val Ser Gly Ser Gly Lys Ser Thr Leu Val Asn Gin 
645 650 655 

He Leu Ala Lys Val Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin Val 
660 665 670 

Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys Leu 
675 680 685 

Val Gin Val Asp Gin Ser Pro He Gly Arg Thr Pro Arg Ser Asn Pro 
690 695 700 

Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala Glu 
705 710 715 720 

Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser Phe 
725 730 735 

Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr Leu 
740 745 750 

Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu Val 
755 760 765 

Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr Lys 
770 775 780 

Gly Lys Asn lie Ala Glu Val Leu Gly Met Pro He Ser Glu Ala Ala 
785 7 ^0 795 800 

Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr Leu 
805 810 815 

Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr Thr 
820 825 830 

Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu Gin 
835 840 845 

Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr Thr 
850 855 860 

Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val He Glu Gly 
865 870 875 880 

Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu Asp 
885 890 895 

Val He Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly Gly 
9 °0 905 910 

Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val Ala 
915 920 925 
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Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
930 935 940 



<210> 99 
<211> 2663 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (2640) 

<223> FRXA02416 

<400> 99 

gac aag ccg gac gtg gat ttg att gat gga tta tec cca gcg gtc tec 48 

Asp Lys Pro Asp Val Asp Leu lie Asp Gly Leu Ser Pro Ala Val Ser 

1 5 10 15 

att gac caa aaa tec acc aac cgc aac cct egg tec aca gtc ggt ace 96 
lie Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr 
20 25 30 

ate acg gaa gtc tat gac tac ctg cgt ctt ctg tac gee cgc get ggt 144 
He Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly 
35 40 45 

acc gca cac tgc cca gtg tgt gat gee cgc gtg gag cgt caa acc ccc 192 
Thr Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro 
50 55 60 

cag cag atg gtg gac caa ate ctt ggc atg gag gag gga ctg aag ttc 240 
Gin Gin Met Val Asp Gin He Leu Gly Met Glu Glu Gly Leu Lys Phe 
65 70 75 80 

caa ate ctt gcg cct gtg gtg cgt acc cgt aaa ggt gag ttc gtt gat 288 
Gin He Leu Ala Pro Val Val Arg Thr Arg Lys Gly Glu Phe Val Asp 
85 90 95 

ctt ttc gca gat ctt gca tec caa ggt tat tec cgc gtg egg gtt gat 336 
Leu Phe Ala Asp Leu Ala Ser Gin Gly Tyr Ser Arg Val Arg Val Asp 
100 105 110 

ggg gaa gtg cac cag etc teg gat cct cca aag eta gaa aag cag ate 384 
Gly Glu Val His Gin Leu Ser Asp Pro Pro Lys Leu Glu Lys Gin He 
115 120 125 

aag cac gat att gat gtt gtg gtt gac cgt ctg cag gta aaa gee age 432 
Lys His Asp He Asp Val Val Val Asp Arg Leu Gin Val Lys Ala Ser 
130 135 140 

caa aag cag cgc ctg aca gac tct atg gaa acc gca ctt cgc ctg gee 480 
Gin Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala 
145 150 155 160 

gat ggc gtg get gtg ctg gag ttc gtt ggc ctg gag gaa gat gat ccg 528 
Asp Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro 
165 170 175 



aat agg ctt cgt cga ttc tct gaa aag atg age tgc cct aac ggt cac 576 
Asn Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His 
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180 185 190 

gcg ttg acg gtt gat gag ctg gag cct cgt get ttt tec ttc aac tct 
Ala Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser 
195 200 205 

cct tat ggc gcg tgt cct gec tgt gat ggc ttg ggt gtg cgc acc gaa 
Pro Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu 
210 215 220 

gtt gat att gat ctg ate ate cca gat cca gat gca cct gca act aaa 
Val Asp He Asp Leu He He Pro Asp Pro Asp Ala Pro Ala Thr Lys 
225 230 235 240 

gcg gtt cag ccc tgg aac tec age cca aac cac tct tac ttt gaa aag 
Ala Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys 
245 250 255 

etc att gaa ggc ctg gcg aaa gee etc gga ttt gat ccg gaa act ccg 
Leu He Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro 
260 265 270 



624 



672 



720 



768 



816 



tac agt gag etc acc gca get caa aag aag get ctg gtc tat gga teg 864 
Tyr Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser 
275 280 285 

aag gaa gaa gta age gtt cga tac aag aac cgc tac gga cgc gtg cgt 912 
Lys Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arq 
290 295 300 

tct tgg act gcg cct ttt gaa ggt gtc atg ggc tac ttt gat cgc aag 960 
Ser Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys 
305 3 10 315 320 

ttg gag cag act gat tec gaa acc caa aaa gac cga ctg ttg ggc tac 1008 
Leu Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr 
325 330 335 

acc cgt gaa gtg ccc tgc cca acc tgt aaa ggc gca cgc etc aag ccg 1056 
Thr Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro 
340 345 350 

gaa ate ttg gec gtt cgc eta gac tec gga age cat gga gcg ttg tec 1104 
Glu He Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser 
355 360 365 

att get gga eta acc gcg ctg teg gtg cat gaa gca ttc gag ttt ttg 1152 
He Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu 
370 375 380 

gat aac etc aca ctg ggc aag cgc gag gaa atg ate gcg gga get gtg 1200 
Asp Asn Leu Thr Leu Gly Lys Arg Glu Glu Met He Ala Gly Ala Val 
385 390 395 400 

ctg aag gaa att cac gec cgc ctg aaa ttc ctg ctt gac gtg ggc ctt 1248 
Leu Lys Glu He His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu 
405 410 415 

tec tac etc acc ctt gat cgc gec gca ggc acc ctg tct ggt ggt gaa 1296 
Ser Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu 
420 425 430 
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gcg cag cgt ate cgc ctg get act caa att ggt tec ggt ctg get ggt 1344 
Ala Gin Arg He Arg Leu Ala Thr Gin He Gly Ser Gly Leu Ala Gly 
435 440 445 

gtg etc tac gtc ttg gat gag cca tec att ggt ctg cac caa cgt gac 1392 
Val Leu Tyr Val Leu Asp Glu Pro Ser He Gly Leu His Gin Arg Asp 
450 455 460 

aac cag cgc ttg ate act acc ctt gag cat etc cga gat ate gga aac 1440 
Asn Gin Arg Leu He Thr Thr Leu Glu His Leu Arg Asp lie Gly Asn 
465 470 475 480 

acg etc att gtt gtg gaa cac gat gaa gac acc ate agg cgc gca gat 1488 
Thr Leu He Val Val Glu His Asp Glu Asp Thr He Arg Arg Ala Asp 
485 490 495 

tgg etc gtg gat att ggt cct cga get ggt gaa ttt ggt ggc gaa gtg 1536 
Trp Leu Val Asp lie Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val 
500 505 510 

^ gtc tac caa ggt gag ccg aag ggc att ttg gac tgc gaa gaa tec etc 1584 

Val Tyr Gin Gly Glu Pro Lys Gly lie Leu Asp Cys Glu Glu Ser Leu 
sB 515 520 525 

~ aca ggt get tac ttg tct ggt cgt cga acc ctg ggt gtt cct gat act 1632 

Rs Thr Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr 
530 535 540 

| , s 

fey cgc cgt gag ate gac aaa gag cga cag etc aag gtg gtt ggt get agg 1680 

SU Arg Arg Glu lie Asp Lys Glu Arg Gin Leu Lys Val Val Gly Ala Arg 
^ 545 550 555 560 

gr § gaa aat aac ctg cag ggc ate gat gtg aaa ate cca ctg ggt gtg ctg 1728 
py Glu Asn Asn Leu Gin Gly lie Asp Val Lys He Pro Leu Gly Val Leu 
jTi ' 565 570 575 

tgc tgc ate act ggt gtg teg gga tct ggt aaa tec acg ctg gtc aat 1776 
^ Cys Cys lie Thr Gly Val Ser Gly Ser Gly Lys Ser Thr Leu Val Asn 
580 585 590 

cag att ttg gee aag gtt ctg gee aac aaa etc aac cgc gca cgc caa 1824 
Gin lie Leu Ala Lys Val Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin 
595 600 605 

gtg cct ggt cgc gca aag egg gtg gaa ggc etc gag cac ttg gat aag 1872 
Val Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys 
610 615 620 

ttg gtc caa gtg gat cag teg cca att ggt cgt act cca cgt tea aac 1920 
Leu Val Gin Val Asp Gin Ser Pro He Gly Arg Thr Pro Arg Ser Asn 
625 630 635 640 

cca gcg acg tac acg ggt gtg ttt gat aaa gtc cgt aac ctt ttt gec 1968 
Pro Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala 
645 650 655 

gag acc act gaa gcg aag gtc cgc ggt tac aag cct ggc cgc ttc tec 2016 
Glu Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser 
660 665 670 
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ttc aat att aag ggt gga cgc tgc gaa gca tgt cag ggc gat ggc acg 2064 
Phe Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr 
675 680 685 

ctg aag ate gaa atg aac ttc ctg ccc gac gtg tat gtt ccg tgt gaa 2112 
Leu Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu 
690 695 700 

gtc tgt gat ggt cag cgc tac aac cgc gag acc etc gag gtg aag tac 2160 
Val Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr 
705 710 715 720 

aag ggc aaa aac ate get gaa gta ttg ggc atg ccg ate tct gag get 2208 
Lys Gly Lys Asn He Ala Glu Val Leu Gly Met Pro He Ser Glu Ala 
7 25 730 735 

gcg gac ttc ttt gag ccc ate acc tea att cac cga tac eta gca acg 2256 
Ala Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr 
740 745 750 

ctg gtt gat gtc ggc ctt ggc tat gtc cgt ttg ggc cag gca gca aca 2304 
Leu Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr 
755 760 765 

acc ttg tct ggt ggt gaa gee cag cgt gtg aaa ctt gee get gag ctg 2352 
Thr Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu 
77 0 775 780 

cag aag cgt tec aac ggt cgc acc gtt tac ate etc gat gag cca act 2400 
Gin Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr 
785 790 795 800 

act ggt ttg cac ttt gaa gat att cgc aaa etc atg atg gtg ate gaa 2448 
Thr Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val lie Glu 
805 810 815 

ggc ctg gtg gac aag ggt aac tec gtg ate ate ate gag cac aac etc 2496 
Gly Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu 
820 825 830 

gac gtg ate aag get gee gac tgg ate gtg gac atg ggt cca gag ggc 2544 
Asp Val He Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly 
835 840 845 



gga age ggc ggt gga acc gtg gtc get gaa gga acc cca gag caa gtt 

Gly Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val 
850 855 860 

get gaa gtt gcg ggt tec tac acc ggc caa ttc ctt aaa gag ttg ttg 

Ala Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 

865 870 875 880 



2592 



2640 



taggagaaga tgaggggctt tea 



2663 



<210> 100 
<211> 880 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 100 
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Asp Lys Pro Asp Val Asp Leu He Asp Gly Leu Ser Pro Ala Val Ser 
1 5 10 15 

He Asp Gin Lys Ser Thr Asn Arg Asn Pro Arg Ser Thr Val Gly Thr 
20 25 30 

He Thr Glu Val Tyr Asp Tyr Leu Arg Leu Leu Tyr Ala Arg Ala Gly 
35 40 45 

Thr Ala His Cys Pro Val Cys Asp Ala Arg Val Glu Arg Gin Thr Pro 
50 55 60 

Gin Gin Met Val Asp Gin He Leu Gly Met Glu Glu Gly Leu Lys Phe 
65 70 75 80 

Gin He Leu Ala Pro Val Val Arg Thr Arg Lys Gly Glu Phe Val Asp 
85 90 95 

Leu Phe Ala Asp Leu Ala Ser Gin Gly Tyr Ser Arg Val Arg Val Asp 
100 105 HO 

Gly Glu Val His Gin Leu Ser Asp Pro Pro Lys Leu Glu Lys Gin He 

120 125 

Lys His Asp He Asp Val Val Val Asp Arg Leu Gin Val Lys Ala Ser 
130 135 140 

Gin Lys Gin Arg Leu Thr Asp Ser Met Glu Thr Ala Leu Arg Leu Ala 
145 150 155 160 

Asp Gly Val Ala Val Leu Glu Phe Val Gly Leu Glu Glu Asp Asp Pro 
165 170 175 

Asn Arg Leu Arg Arg Phe Ser Glu Lys Met Ser Cys Pro Asn Gly His 
180 185 190 

Ala Leu Thr Val Asp Glu Leu Glu Pro Arg Ala Phe Ser Phe Asn Ser 
195 200 205 

Pro Tyr Gly Ala Cys Pro Ala Cys Asp Gly Leu Gly Val Arg Thr Glu 
210 215 220 

Val Asp He Asp Leu He He Pro Asp Pro Asp Ala Pro Ala Thr Lys 
225 230 235 240 

Ala Val Gin Pro Trp Asn Ser Ser Pro Asn His Ser Tyr Phe Glu Lys 
245 250 255 

Leu He Glu Gly Leu Ala Lys Ala Leu Gly Phe Asp Pro Glu Thr Pro 
260 265 270 

Tyr Ser Glu Leu Thr Ala Ala Gin Lys Lys Ala Leu Val Tyr Gly Ser 
275 280 285 

Lys Glu Glu Val Ser Val Arg Tyr Lys Asn Arg Tyr Gly Arg Val Arg 
290 295 300 

Ser Trp Thr Ala Pro Phe Glu Gly Val Met Gly Tyr Phe Asp Arg Lys 
305 310 315 320 

Leu Glu Gin Thr Asp Ser Glu Thr Gin Lys Asp Arg Leu Leu Gly Tyr 
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325 



330 



335 



Thr Arg Glu Val Pro Cys Pro Thr Cys Lys Gly Ala Arg Leu Lys Pro 
340 345 350 

Glu He Leu Ala Val Arg Leu Asp Ser Gly Ser His Gly Ala Leu Ser 
355 360 365 

He Ala Gly Leu Thr Ala Leu Ser Val His Glu Ala Phe Glu Phe Leu 
370 375 380 

Asp Asn Leu Thr Leu Gly Lys Arg Glu Glu Met He Ala Gly Ala Val 
385 390 395 400 

Leu Lys Glu He His Ala Arg Leu Lys Phe Leu Leu Asp Val Gly Leu 
405 410 415 

Ser Tyr Leu Thr Leu Asp Arg Ala Ala Gly Thr Leu Ser Gly Gly Glu 
420 425 430 

Ala Gin Arg He Arg Leu Ala Thr Gin He Gly Ser Gly Leu Ala Gly 
435 440 445 

Val Leu Tyr Val Leu Asp Glu Pro Ser He Gly Leu His Gin Arg Asp 
450 455 460 

Asn Gin Arg Leu He Thr Thr Leu Glu His Leu Arg Asp He Gly Asn 
465 470 475 480 

Thr Leu He Val Val Glu His Asp Glu Asp Thr He Arg Arg Ala Asp 
485 490 495 

Trp Leu Val Asp He Gly Pro Arg Ala Gly Glu Phe Gly Gly Glu Val 
500 505 510 

Val Tyr Gin Gly Glu Pro Lys Gly He Leu Asp Cys Glu Glu Ser Leu 
515 520 525 

Thr Gly Ala Tyr Leu Ser Gly Arg Arg Thr Leu Gly Val Pro Asp Thr 
530 535 540 

Arg Arg Glu He Asp Lys Glu Arg Gin Leu Lys Val Val Gly Ala Arg 
545 550 555 560 

Glu Asn Asn Leu Gin Gly He Asp Val Lys He Pro Leu Gly Val Leu 
565 570 575 

Cys Cys He Thr Gly Val Ser Gly Ser Gly Lys Ser Thr Leu Val Asn 
580 585 590 

Gin He Leu Ala Lys Val Leu Ala Asn Lys Leu Asn Arg Ala Arg Gin 
595 600 605 

Val Pro Gly Arg Ala Lys Arg Val Glu Gly Leu Glu His Leu Asp Lys 
610 615 620 

Leu Val Gin Val Asp Gin Ser Pro He Gly Arg Thr Pro Arg Ser Asn 
62 5 630 635 640 

Pro Ala Thr Tyr Thr Gly Val Phe Asp Lys Val Arg Asn Leu Phe Ala 



645 



650 



655 
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Glu Thr Thr Glu Ala Lys Val Arg Gly Tyr Lys Pro Gly Arg Phe Ser 
660 665 670 

Phe Asn He Lys Gly Gly Arg Cys Glu Ala Cys Gin Gly Asp Gly Thr 
675 680 685 

Leu Lys He Glu Met Asn Phe Leu Pro Asp Val Tyr Val Pro Cys Glu 
690 695 700 

Val Cys Asp Gly Gin Arg Tyr Asn Arg Glu Thr Leu Glu Val Lys Tyr 
705 7 10 715 720 

Lys Gly Lys Asn He Ala Glu Val Leu Gly Met Pro He Ser Glu Ala 
7 25 730 735 

Ala Asp Phe Phe Glu Pro He Thr Ser He His Arg Tyr Leu Ala Thr 
740 745 750 

Leu Val Asp Val Gly Leu Gly Tyr Val Arg Leu Gly Gin Ala Ala Thr 
755 760 765 

Thr Leu Ser Gly Gly Glu Ala Gin Arg Val Lys Leu Ala Ala Glu Leu 
770 775 780 

Gin Lys Arg Ser Asn Gly Arg Thr Val Tyr He Leu Asp Glu Pro Thr 
785 790 795 800 

Thr Gly Leu His Phe Glu Asp He Arg Lys Leu Met Met Val He Glu 
805 810 815 

Gly Leu Val Asp Lys Gly Asn Ser Val He He He Glu His Asn Leu 
820 825 830 

Asp Val He Lys Ala Ala Asp Trp He Val Asp Met Gly Pro Glu Gly 
835 840 845 

Gly Ser Gly Gly Gly Thr Val Val Ala Glu Gly Thr Pro Glu Gin Val 
850 855 860 

Ala Glu Val Ala Gly Ser Tyr Thr Gly Gin Phe Leu Lys Glu Leu Leu 
865 870 875 880 



<210> 101 

<211> 855 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (832) 

<223> RXA02563 

<400> 101 

aggtgaattt tgaggatgcg gaggctgttc gtgcggctcg ggaatttgtg gcagatccgc 60 
gaggtacggc ggcgtttctg actgcggagg aggatcacca atg atg ccg tat ate 11 
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Met Met Pro Tyr lie 

1 5 

acc gat att gca gcg ctt gaa cat gtg ggt gtg get get get tgg aca 163 

Thr Asp He Ala Ala Leu Glu His Val Gly Val Ala Ala Ala Trp Thr 

10 15 20 

gag aag gtt cct get ttt egg gtg ttg aga gaa aag cgc atg ctg gac 211 
Glu Lys Val Pro Ala Phe Arg Val Leu Arg Glu Lys Arg Met Leu Asp 
25 30 35 

ttt cgt gcg ccg ate acc gtc ata acc ggg gaa aac ggt gtg ggt aag 259 
Phe Arg Ala Pro He Thr Val He Thr Gly Glu Asn Gly Val Gly Lys 
40 45 50 

teg aca ttg ctg gag get ate gcg ate aat gcg ggc ttc gac aca gca 307 
Ser Thr Leu Leu Glu Ala He Ala He Asn Ala Gly Phe Asp Thr Ala 
55 60 65 



ggt ggt gaa cac acc gga aag ttc aaa cct tec gac aac cct ttg caa 

Gly Gly Glu His Thr Gly Lys Phe Lys Pro Ser Asp Asn Pro Leu Gin 

70 75 80 85 

act gtg gca aaa gca cac aag gga aaa gag ccg atg egg ggg tat ttc 

Thr Val Ala Lys Ala His Lys Gly Lys Glu Pro Met Arg Gly Tyr Phe 

90 95 100 



get ccc ggc tgg gtg aac ctt cat cac atg teg cac ggg gag teg gtg 

Ala Pro Gly Trp Val Asn Leu His His Met Ser His Gly Glu Ser Val 

120 125 130 

atg cat att gtg cag aat get ttt gtg ggc aag ggg ctg tat ctg atg 

Met His He Val Gin Asn Ala Phe Val Gly Lys Gly Leu Tyr Leu Met 

135 140 145 

gat gag cct gaa gcg ggg eta teg ttc att cga cag atg gcg att ctg 

Asp Glu Pro Glu Ala Gly Leu Ser Phe He Arg Gin Met Ala lie Leu 

i50 155 160 165 

gcg gag ctt aat ttt ctg gcg gaa agt ggt gcg caa att ate ate gtg 

Ala Glu Leu Asn Phe Leu Ala Glu Ser Gly Ala Gin He He He Val 

1 7 0 175 180 

acg cat teg ccg gtg ttg atg get att ccg ggt gca gaa att tgg gag 

Thr His Ser Pro Val Leu Met Ala He Pro Gly Ala Glu He Trp Glu 

185 190 195 



acg gcg ttt cga gcg eta cgt gac ttc ttt gag gat ccg gaa gaa att 

Thr Ala Phe Arg Ala Leu Arg Asp Phe Phe Glu Asp Pro Glu Glu He 
215 220 225 

get gag tac atg atg gac gtc atg atg gac aac aag ggg gag tec 

Ala Glu Tyr Met Met Asp Val Met Met Asp Asn Lys Gly Glu Ser 



355 



403 



ctg egg gcg gaa act cat ttc aac gtc gcg tct gga tat cgc gat gag 451 
Leu Arg Ala Glu Thr His Phe Asn Val Ala Ser Gly Tyr Arg Asp Glu 
1°5 110 115 



499 



547 



595 



643 



691 



ttt agt gca teg ggg gaa ctg cat cga ggg ttt gat ttt gag gtg aca 739 
Phe Ser Ala Ser Gly Glu Leu His Arg Gly Phe Asp Phe Glu Val Thr 
200 205 210 



787 



832 
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230 235 240 

tagctcacaa gtagttctcg aat 

<210> 102 
<211> 244 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Met Met Pro Tyr He Thr Asp He Ala Ala Leu Glu His Val Gly Val 
1 5 10 15 

Ala Ala Ala Trp Thr Glu Lys Val Pro Ala Phe Arg Val Leu Arg Glu 
20 25 30 

Lys Arg Met Leu Asp Phe Arg Ala Pro He Thr Val He Thr Gly Glu 
35 40 45 

Asn Gly Val Gly Lys Ser Thr Leu Leu Glu Ala He Ala He Asn Ala 
50 55 60 

Gly Phe Asp Thr Ala Gly Gly Glu His Thr Gly Lys Phe Lys Pro Ser 
65 ™ 75 80 

Asp Asn Pro Leu Gin Thr Val Ala Lys Ala His Lys Gly Lys Glu Pro 
85 90 95 

Met Arg Gly Tyr Phe Leu Arg Ala Glu Thr His Phe Asn Val Ala Ser 
100 105 110 

Gly Tyr Arg Asp Glu Ala Pro Gly Trp Val Asn Leu His His Met Ser 
115 120 125 

His Gly Glu Ser Val Met His He Val Gin Asn Ala Phe Val Gly Lys 
13 0 135 140 

Gly Leu Tyr Leu Met Asp Glu Pro Glu Ala Gly Leu Ser Phe He Arq 
145 150 155 160 

Gin Met Ala He Leu Ala Glu Leu Asn Phe Leu Ala Glu Ser Gly Ala 
165 170 175 

Gin He He He Val Thr His Ser Pro Val Leu Met Ala He Pro Gly 
180 185 190 

Ala Glu He Trp Glu Phe Ser Ala Ser Gly Glu Leu His Arg Gly Phe 
195 200 205 

Asp Phe Glu Val Thr Thr Ala Phe Arg Ala Leu Arg Asp Phe Phe Glu 
210 215 220 

Asp Pro Glu Glu He Ala Glu Tyr Met Met Asp Val Met Met Asp Asn 
225 230 235 240 

Lys Gly Glu Ser 



855 



<210> 103 
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<211> 2220 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2197) 

<223> RXA02731 

<400> 103 

tttgcgctaa acgtaggggt caagcgtcga aaagcgcttg cttgcacgct gttttgctgc 60 

gggccgcaac gtgtccaccc tgtggcgtat cctagaatgc atg get ttt get get 115 

Met Ala Phe Ala Ala 
1 5 

gaa cat cct gtc ctg tec cac tct gag cac cgc ccg gtt ggt gaa ate 163 
Glu His Pro Val Leu Ser His Ser Glu His Arg Pro Val Gly Glu lie 
10 15 20 

gag cgt age gat gac aaa ttt gtt gtc gtt agt gaa ttt gag cct gcg 211 
Glu Arg Ser Asp Asp Lys Phe Val Val Val Ser Glu Phe Glu Pro Ala 
25 30 35 

ggt gac cag cct gcg get att aaa gag etc gat gag cgc ttg gat cgc 259 
Gly Asp Gin Pro Ala Ala lie Lys Glu Leu Asp Glu Arg Leu Asp Arg 
40 45 50 

ggt gag egg gac gtc gtt ttg atg ggt get act ggt acg ggt aag tec 307 
Gly Glu Arg Asp Val Val Leu Met Gly Ala Thr Gly Thr Gly Lys Ser 
55 60 65 

gcg act gcg gcg tgg ttg ate gaa aag cag cag cgc ccc get ttg gtg 355 
Ala Thr Ala Ala Trp Leu lie Glu Lys Gin Gin Arg Pro Ala Leu Val 
70 75 80 85 

atg gcg ccg aat aag acg ctg get gcg cag ttg get aat gaa ttg egg 403 
Met Ala Pro Asn Lys Thr Leu Ala Ala Gin Leu Ala Asn Glu Leu Arg 
90 95 100 

cag ctg ttg ccc aat aac gcg gtg gag tat ttc gtg tct tat tac gat 451 
Gin Leu Leu Pro Asn Asn Ala Val Glu Tyr Phe Val Ser Tyr Tyr Asp 
105 110 115 

tac tac cag cca gaa gcg tat ate gcg cag act gat ace tat att gaa 499 
Tyr Tyr Gin Pro Glu Ala Tyr lie Ala Gin Thr Asp Thr Tyr lie Glu 
120 125 130 

aag gac tec teg att aat gag gat gtg gag cgt ctg cgt cac teg gcg 547 
Lys Asp Ser Ser lie Asn Glu Asp Val Glu Arg Leu Arg His Ser Ala 
135 140 145 

acg teg tct ttg ctg agt agg cga gac gtc gtg gtt gtt agt teg gtg 595 
Thr Ser Ser Leu Leu Ser Arg Arg Asp Val Val Val Val Ser Ser Val 
150 155 160 165 

teg tgt att tat ggc ttg ggc act cca cag tct tat ctt gac cgt tec 643 
Ser Cys lie Tyr Gly Leu Gly Thr Pro Gin Ser Tyr Leu Asp Arg Ser 
170 175 180 



gtt gtg ttg aac gtg ggg gag gag ate gac cgc gat cgc ttt ttg cgc 



691 
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Val Val Leu Asn Val Gly Glu Glu lie Asp Arg Asp Arg Phe Leu Arg 

185 190 195 

eta ttg gta gat att caa tac gaa cgc aat gat gtg ggc ttt act cgt 739 

Leu Leu Val Asp lie Gin Tyr Glu Arg Asn Asp Val Gly Phe Thr Arg 

200 205 210 

ggt get ttc cgc gtg aag ggc gat acc gtg gac ate ate ccg gee tat 787 

Gly Ala Phe Arg Val Lys Gly Asp Thr Val Asp lie lie Pro Ala Tyr 

215 220 225 

gag gaa ttg gcg gtg cgc att gag ttt ttc ggt gat gaa att gat gcg 835 

Glu Glu Leu Ala Val Arg lie Glu Phe Phe Gly Asp Glu lie Asp Ala 

230 235 240 245 

ttg tac tac ate cat ccc ctg act ggt gac acc ate egg cag gtg aat 883 

Leu Tyr Tyr lie His Pro Leu Thr Gly Asp Thr lie Arg Gin Val Asn 

250 255 260 

gag ate cgt att ttc cca get acg cac tat gtt gcg gga cct gag egg 931 

Glu lie Arg lie Phe Pro Ala Thr His Tyr Val Ala Gly Pro Glu Arg 

265 270 275 

atg gaa aag gca gtc get gat att aag gcg gag ttg gaa gtg cgc ctg 979 

Met Glu Lys Ala Val Ala Asp lie Lys Ala Glu Leu Glu Val Arg Leu 

280 285 290 

get gat ttg gag aac cgt ggc aag tta ttg gaa gcg cag cgt ctt agg 1027 

Ala Asp Leu Glu Asn Arg Gly Lys Leu Leu Glu Ala Gin Arg Leu Arg 

295 300 305 

atg cgt act gaa tat gac tta gaa atg ate gag cag gtt ggt ttc tgt 1075 

Met Arg Thr Glu Tyr Asp Leu Glu Met lie Glu Gin Val Gly Phe Cys 

310 315 320 325 

teg ggc att gag aac tat tct cgc cac att gat gga cgt ggg gag gga 1123 

Ser Gly lie Glu Asn Tyr. Ser Arg His lie Asp Gly Arg Gly Glu Gly 

330 335 340 

acc gca ccg gee acg ctg att gac tat ttc cca gag gat ttc etc acc 1171 

Thr Ala Pro Ala Thr Leu lie Asp Tyr Phe Pro Glu Asp Phe Leu Thr 

345 350 355 

ate ate gat gag tct cac gtg aca gtc ccg cag ate ggc ggc atg ttt 1219 

lie lie Asp Glu Ser His Val Thr Val Pro Gin lie Gly Gly Met Phe 

360 365 370 

gag ggc gat atg tec cgt aaa cgt aac etc gta gaa ttc ggt ttc cgc 1267 

Glu Gly Asp Met Ser Arg Lys Arg Asn Leu Val Glu Phe Gly Phe Arg 

375 380 385 

ctg cca tec gcg atg gat aac cgc cca ttg acc tgg gag gag ttc gat 1315 

Leu Pro Ser Ala Met Asp Asn Arg Pro Leu Thr Trp Glu Glu Phe Asp 

390 395 400 405 

gaa cgc cgt ggc caa acg gtg ttc atg tct gca act cca ggc aag ttt 1363 

Glu Arg Arg Gly Gin Thr Val Phe Met Ser Ala Thr Pro Gly Lys Phe 

410 415 420 



gag ate get get get gat ggt gag ttt gtg gag cag gtc att cgc cca 
Glu lie Ala Ala Ala Asp Gly Glu Phe Val Glu Gin Val lie Arg Pro 



1411 
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425 430 435 

aca ggt ctg gtg gat cca aag gtc acc gtc aag cca acg aag ggg cag 1459 

Thr Gly Leu Val Asp Pro Lys Val Thr Val Lys Pro Thr Lys Gly Gin 
440 445 450 

att gat gat ctg ate cat gaa att cgc caa cgc acc gat aaa gat gag 1507 

lie Asp Asp Leu lie His Glu lie Arg Gin Arg Thr Asp Lys Asp Glu 
455 460 465 

cgc gtt ttg gtc acc aca ttg acc aag aaa atg get gag gat ctt act 1555 

Arg Val Leu Val Thr Thr Leu Thr Lys Lys Met Ala Glu Asp Leu Thr 

470 475 480 485 

gat tac ctg ctg gaa aac ggc ate cgc gtg cgc tac ctg cac tea gat 1603 

Asp Tyr Leu Leu Glu Asn Gly lie Arg Val Arg Tyr Leu His Ser Asp 
490 495 500 

att gat acc ttg cag cgt gtg gaa ttg ctg cgt cag ctt cgc ctg ggc 1651 

lie Asp Thr Leu Gin Arg Val Glu Leu Leu Arg Gin Leu Arg Leu Gly 
505 510 515 

gaa tac gat gtg ttg gta ggt att aac ctg ctg cgt gag ggc ctt gac 1699 

Glu Tyr Asp Val Leu Val Gly lie Asn Leu Leu Arg Glu Gly Leu Asp 
520 525 530 

ctg cca gaa gtc tct ctg gtt gcg att etc gac gec gac aag gaa ggc 1747 

Leu Pro Glu Val Ser Leu Val Ala lie Leu Asp Ala Asp Lys Glu Gly 
535 540 545 

ttc ctg cgc tec acc acc tea ctg att cag acc att ggc cgc gee gee 1795 

Phe Leu Arg Ser Thr Thr Ser Leu lie Gin Thr lie Gly Arg Ala Ala 

550 555 560 565 

cga aat gtg tec ggc gag gtc ate atg tac gee gac aag ate act gat 1843 

Arg Asn Val Ser Gly Glu Val lie Met Tyr Ala Asp Lys lie Thr Asp 
570 575 580 

teg atg cag tat gee ate gag gaa acc gat cga cgc cgt gaa aag cag 1891 

Ser Met Gin Tyr Ala lie Glu Glu Thr Asp Arg Arg Arg Glu Lys Gin 
585 590 595 

gtc get tat aac aag gaa cac ggc ate gat ccg cag ccg ctt cga aag 1939 

Val Ala Tyr Asn Lys Glu His Gly lie Asp Pro Gin Pro Leu Arg Lys 
600 605 610 

aaa ate gcg gac ate etc gac cag gtc tat gac aat tec get gat gga 1987 

Lys lie Ala Asp lie Leu Asp Gin Val Tyr Asp Asn Ser Ala Asp Gly 
615 620 625 

gca gga cct tct gee tct ggc gat gcg gca gtc gtg get aaa cct gac 2035 

Ala Gly Pro Ser Ala Ser Gly Asp Ala Ala Val Val Ala Lys Pro Asp 

630 635 640 645 

gtg tct age atg ccc gee aaa gaa gtg caa aag ctt ate gac gac etc 2083 

Val Ser Ser Met Pro Ala Lys Glu Val Gin Lys Leu lie Asp Asp Leu 
650 655 660 

age get cag atg get gcg gee gcg egg gag etc aag ttc gag ctg gca 2131 

Ser Ala Gin Met Ala Ala Ala Ala Arg Glu Leu Lys Phe Glu Leu Ala 
665 670 675 
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ggg cgt ctg cga gat gag ate ttc gag etc aag aag gaa ctg aga ggt 2179 
Gly Arg Leu Arg Asp Glu lie Phe Glu Leu Lys Lys Glu Leu Arg Gly 
680 685 690 

ate aag gat gec ggc ate taagtcagct tgctcactta aag 2220 
lie Lys Asp Ala Gly lie 
695 



<210> 104 
<211> 699 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 104 

Met Ala Phe Ala Ala Glu His Pro Val Leu Ser His Ser Glu His Arg 
15 10 15 

Pro Val Gly Glu lie Glu Arg Ser Asp Asp Lys Phe Val Val Val Ser 
20 25 30 

Glu Phe Glu Pro Ala Gly Asp Gin Pro Ala Ala lie Lys Glu Leu Asp 
35 40 45 

Glu Arg Leu Asp Arg Gly Glu Arg Asp Val Val Leu Met Gly Ala Thr 
50 55 60 

Gly Thr Gly Lys Ser Ala Thr Ala Ala Trp Leu lie Glu Lys Gin Gin 
65 70 75 80 



Arg Pro Ala Leu Val Met Ala Pro Asn Lys Thr Leu Ala Ala Gin Leu 
85 90 95 

Ala Asn Glu Leu Arg Gin Leu Leu Pro Asn Asn Ala Val Glu Tyr Phe 
100 105 110 



Val Ser Tyr Tyr Asp Tyr Tyr Gin 
115 120 



Leu Arg His Ser Ala Thr Ser Ser 
145 150 



Pro Glu Ala Tyr lie Ala Gin Thr 
125 

lie Asn Glu Asp Val Glu Arg 
140 

Leu Leu Ser Arg Arg Asp Val Val 
155 160 



Asp Thr Tyr lie Glu Lys Asp Ser Ser 
130 135 



Val Val Ser Ser Val Ser Cys lie Tyr Gly Leu Gly Thr Pro Gin Ser 

165 170 175 

Tyr Leu Asp Arg Ser Val Val Leu Asn Val Gly Glu Glu lie Asp Arg 

180 185 190 



Asp Arg Phe Leu Arg Leu Leu Val Asp lie Gin Tyr Glu Arg Asn Asp 

195 200 205 

Val Gly Phe Thr Arg Gly Ala Phe Arg Val Lys Gly Asp Thr Val Asp 

210 215 220 

lie lie Pro Ala Tyr Glu Glu Leu Ala Val Arg lie Glu Phe Phe Gly 

225 230 235 240 
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Asp Glu lie Asp Ala Leu Tyr Tyr lie His Pro Leu Thr Gly Asp Thr 
245 250 255 

lie Arg Gin Val Asn Glu lie Arg lie Phe Pro Ala Thr His Tyr Val 
260 265 270 

Ala Gly Pro Glu Arg Met Glu Lys Ala Val Ala Asp He Lys Ala Glu 
275 280 285 

Leu Glu Val Arg Leu Ala Asp Leu Glu Asn Arg Gly Lys Leu Leu Glu 
290 295 300 

Ala Gin Arg Leu Arg Met Arg Thr Glu Tyr Asp Leu Glu Met He Glu 
305 310 315 320 

Gin Val Gly Phe Cys Ser Gly He Glu Asn Tyr Ser Arg His He Asp 
325 330 335 

Gly Arg Gly Glu Gly Thr Ala Pro Ala Thr Leu He Asp Tyr Phe Pro 
340 345 350 

Glu Asp Phe Leu Thr He He Asp Glu Ser His Val Thr Val Pro Gin 
355 360 365 

He Gly Gly Met Phe Glu Gly Asp Met Ser Arg Lys Arg Asn Leu Val 
370 375 380 

Glu Phe Gly Phe Arg Leu Pro Ser Ala Met Asp Asn Arg Pro Leu Thr 
385 390 395 400 

Trp Glu Glu Phe Asp Glu Arg Arg Gly Gin Thr Val Phe Met Ser Ala 
405 410 415 

Thr Pro Gly Lys Phe Glu He Ala Ala Ala Asp Gly Glu Phe Val Glu 
420 425 430 

Gin Val He Arg Pro Thr Gly Leu Val Asp Pro Lys Val Thr Val Lys 
435 440 445 

Pro Thr Lys Gly Gin He Asp Asp Leu He His Glu He Arg Gin Arg 
450 455 460 

Thr Asp Lys Asp Glu Arg Val Leu Val Thr Thr Leu Thr Lys Lys Met 
465 470 475 480 

Ala Glu Asp Leu Thr Asp Tyr Leu Leu Glu Asn Gly He Arg Val Arg 
485 490 495 

Tyr Leu His Ser Asp He Asp Thr Leu Gin Arg Val Glu Leu Leu Arg 
500 505 510 

Gin Leu Arg Leu Gly Glu Tyr Asp Val Leu Val Gly He Asn Leu Leu 
515 520 525 

Arg Glu Gly Leu Asp Leu Pro Glu Val Ser Leu Val Ala He Leu Asp 
530 535 540 

Ala Asp Lys Glu Gly Phe Leu Arg Ser Thr Thr Ser Leu He Gin Thr 
545 550 555 560 

He Gly Arg Ala Ala Arg Asn Val Ser Gly Glu Val He Met Tyr Ala 
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565 570 



575 



Asp Lys lie Thr Asp Ser Met Gin Tyr Ala He Glu Glu Thr Asp Arq 
580 sss 59Q 

Arg Arg Glu Lys Gin Val Ala Tyr Asn Lys Glu His Gly He Asp Pro 
595 600 605 

Gin Pro Leu Arg Lys Lys He Ala Asp He Leu Asp Gin Val Tyr Asp 
610 615 620 

Asn Ser Ala Asp Gly Ala Gly Pro Ser Ala Ser Gly Asp Ala Ala Val 
625 "0 635 6 40 

Val Ala Lys Pro Asp Val Ser Ser Met Pro Ala Lys Glu Val Gin Lys 
645 650 ess 

Leu He Asp Asp Leu Ser Ala Gin Met Ala Ala Ala Ala Arg Glu Leu 
660 665 670 

Lys Phe Glu Leu Ala Gly Arg Leu Arg Asp Glu He Phe Glu Leu Lys 
675 680 685 

Lys Glu Leu Arg Gly He Lys Asp Ala Gly He 
690 695 



<210> 105 
<211> 585 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (562) 

<223> RXA00998 

<400> 105 

aatcggccta aaaggtgtga ccatttgggg gtagtggcga ttttaccagg tcacaggagg 60 

tgaaaatcca accattttag gccgactaga gtaattaatt atg act tec cgc gat 115 

Met Thr Ser Arg Asp 
1 5 

gat caa ccc caa gat ctg ctt teg ctt gca gaa ctt gec gec acc aga 163 
Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu Leu Ala Ala Thr Arg 
10 15 20 

get tta acc aca gac gaa ctt gaa gca etc aac aac gec aat tat ggc 
Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn Asn Ala Asn Tyr Gly 
25 30 35 

etc gac cgc aat ctg ggg ctg cgc tac acc acc ate gag ccc ggc egg 
Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr lie Glu Pro Gly Arq 
40 45 50 

f^? Ctt CaC 9tg 9Ca tCC aa 9 cac ct 9 caa 9tg gtg ggc 

Val Val Ser Glu Leu His Val Ala Ser Lys His Leu Gin Val Val Gly 
55 60 65 

ttg gtc aac ggt ggt gtc tac gec gec ate gec gaa tec act gga tea 



211 



259 



307 



355 
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Leu Val Asn Gly Gly Val Tyr Ala Ala lie Ala Glu Ser Thr Gly Ser 
70 75 80 85 

gtc gcc age atg att tec gec cct gga aaa atg gtc gtc ggc ate aac 403 
Val Ala Ser Met lie Ser Ala Pro Gly Lys Met Val Val Gly lie Asn 
90 95 100 

aac aac acc gac ttc att tct get gtg age tec ggt gtc ate gtg gcc 451 
Asn Asn Thr Asp Phe lie Ser Ala Val Ser Ser Gly Val lie Val Ala 
105 110 115 

gaa gca acg ccg att cag eta ggt ggc cgc acc cat ctg tgg cag ate 499 
Glu Ala Thr Pro lie Gin Leu Gly Gly Arg Thr His Leu Trp Gin lie 
120 125 130 

gaa tgc acc cac cgc gga gaa gtc gtc gca cga acc aca ctg cgc acc 547 
Glu Cys Thr His Arg Gly Glu Val Val Ala Arg Thr Thr Leu Arg Thr 
135 140 145 

atg gtg ctg aac aag tagecctata ctcgggcacc atg 585 

Met Val Leu Asn Lys 

150 



<210> 106 
<211> 154 
<212> PRT 

<213> Corynebacterium glut amicum 
<400> 106 

Met Thr Ser Arg Asp Asp Gin Pro Gin Asp Leu Leu Ser Leu Ala Glu 
15 10 15 

Leu Ala Ala Thr Arg Ala Leu Thr Thr Asp Glu Leu Glu Ala Leu Asn 
20 25 30 

Asn Ala Asn Tyr Gly Leu Asp Arg Asn Leu Gly Leu Arg Tyr Thr Thr 
35 40 45 

lie Glu Pro Gly Arg Val Val Ser Glu Leu His Val Ala Ser Lys His 
50 55 60 

Leu Gin Val Val Gly Leu Val Asn Gly Gly Val Tyr Ala Ala lie Ala 
65 70 75 80 

Glu Ser Thr Gly Ser Val Ala Ser Met lie Ser Ala Pro Gly Lys Met 
85 90 95 

Val Val Gly lie Asn Asn Asn Thr Asp Phe lie Ser Ala Val Ser Ser 
100 105 110 

Gly Val lie Val Ala Glu Ala Thr Pro lie Gin Leu Gly Gly Arg Thr 
115 120 125 

His Leu Trp Gin lie Glu Cys Thr His Arg Gly Glu Val Val Ala Arg 
130 135 140 



Thr Thr Leu Arg Thr Met Val Leu Asn Lys 
145 150 
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<210> 107 
<211> 582 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (559) 

<223> RXN02386 

<400> 107 

cagatttcca tcaagcatgc gttgatcgtg tgcatggatc tcgttgtggc tttttgtcgg 60 

ttggtttttc acccgtgaga aacccgtgaa tccacccacc atg gcg gcg ttg gcg 115 

Met Ala Ala Leu Ala 
1 5 

gaa aac tat caa aca ccg gcg ccg agt teg cag gtg gtg gtg tct gtg 163 
Glu Asn Tyr Gin Thr Pro Ala Pro Ser Ser Gin Val Val Val Ser Val 
10 15 20 

gtg ggg cac gtg get aaa ccc ggc ctg gtc acg etc get gag ggc teg 211 
Val Gly His Val Ala Lys Pro Gly Leu Val Thr Leu Ala Glu Gly Ser 
25 30 35 



egg gtg get gat gee ctg gee att gca ggt gee ttg cca gac gee gat 
Arg Val Ala Asp Ala Leu Ala He Ala Gly Ala Leu Pro Asp Ala Asp 
40 45 50 



ttg gtg tec cca tgattgaggt gcgtttggtt ccc 

Leu Val Ser Pro 

150 



259 



ctg acg gcg etc aac ttg gcg caa ttg ctt gtc gac ggc acc cag ate 307 
Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val Asp Gly Thr Gin He 
55 60 65 

cat gtt tta get ate ggc gag gta caa cct att teg gtt gat get get 355 
His Val Leu Ala He Gly Glu Val Gin Pro He Ser Val Asp Ala Ala 
70 7 5 80 85 

gcg act tct get tct ggg ttg att tec ttg aat acc gee act gtt get 403 
Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn Thr Ala Thr Val Ala 
90 95 100 

gat ttg gtg acg ctg cct ggg gtg ggg gag aag aca gcg cag gcg ate 451 
Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala Gin Ala He 
105 HO 115 

att gac ttt egg gag age aac ggt ggg ttt age acc gtg gag gat tta 499 
He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val Glu Asp Leu 
120 125 130 

ctg cag gtc aag ggg att ggg ccc tea aag ttt gag cag ate tct gga 547 
Leu Gin Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin He Ser Gly 
135 140 145 



582 



<210> 108 
<211> 153 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 108 

Met Ala Ala Leu Ala Glu Asn Tyr Gin Thr Pro Ala Pro Ser Ser Gin 
15 10 15 

Val Val Val Ser Val Val Gly His Val Ala Lys Pro Gly Leu Val Thr 
20 25 30 

Leu Ala Glu Gly Ser Arg Val Ala Asp Ala Leu Ala He Ala Gly Ala 
35 40 45 

Leu Pro Asp Ala Asp Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val 
50 55 60 

Asp Gly Thr Gin He His Val Leu Ala He Gly Glu Val Gin Pro lie 
65 70 75 80 

Ser Val Asp Ala Ala Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn 
85 90 95 

Thr Ala Thr Val Ala Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys 
___ 100 105 110 

J3 Thr Ala Gln Ala He He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser 
01 115 120 125 

^ Thr Val Glu Asp Leu Leu Gin Val Lys Gly lie Gly Pro Ser Lys Phe 
130 135 140 

UJ Glu Gin He Ser Gly Leu Val Ser Pro 
145 150 

Q 



<210> 


109 


<211> 


528 


<212> 


DNA 


<213> 


Corynebacterium 


<220> 




<221> 


CDS 


<222> 


(101) . . (505) 


<223> 


FRXA0238 6 


<400> 


109 



tgtcggttgg tttttcaccc gtgagaaacc cgtgaatcca cccaccatgg cggcgttggc 60 

ggaaaactat caaacaccgg cgccgagttc gcaggtggtg gtg tct gtg gtg ggg 115 

Val Ser Val Val Gly 
1 5 

cac gtg get aaa ccc ggc ctg gtc acg etc get gag ggc teg egg gtg 163 
His Val Ala Lys Pro Gly Leu Val Thr Leu Ala Glu Gly Ser Arg Val 
10 15 20 

get gat gec ctg gee att gca ggt gee ttg cca gac gec gat ctg acg 211 
Ala Asp Ala Leu Ala He Ala Gly Ala Leu Pro Asp Ala Asp Leu Thr 
25 30 35 



gcg etc aac ttg gcg caa ttg ctt gtc gac ggc ace cag ate cat gtt 259 
Ala Leu Asn Leu Ala Gin Leu Leu Val Asp Gly Thr Gin He His Val 
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40 45 50 

tta get ate ggc gag gta caa cct att teg gtt gat get get gcg act 307 
Leu Ala lie Gly Glu Val Gin Pro lie Ser Val Asp Ala Ala Ala Thr 
55 60 65 

tct get tct ggg ttg att tec ttg aat ace gee act gtt get gat ttg 355 
Ser Ala Ser Gly Leu lie Ser Leu Asn Thr Ala Thr Val Ala Asp Leu 
70 75 80 85 

gtg acg ctg cct ggg gtg ggg gag aag aca gcg cag gcg ate att gac 403 
Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala Gin Ala He He Asp 
90 95 100 

ttt egg gag age aac ggt ggg ttt age ace gtg gag gat tta ctg cag 451 
Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val Glu Asp Leu Leu Gin 
105 110 115 

gtc aag ggg att ggg ccc tea aag ttt gag cag ate tct gga ttg gtg 499 
Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin He Ser Gly Leu Val 
120 125 130 

tec cca tgattgaggt gcgtttggtt ccc 528 
Ser Pro 
135 



<210> 110 
<211> 135 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Val Ser Val Val Gly His Val Ala Lys Pro Gly Leu Val Thr Leu Ala 
15 10 15 

Glu Gly Ser Arg Val Ala Asp Ala Leu Ala He Ala Gly Ala Leu Pro 
20 25 30 

Asp Ala Asp Leu Thr Ala Leu Asn Leu Ala Gin Leu Leu Val Asp Gly 
35 40 45 

Thr Gin He His Val Leu Ala He Gly Glu Val Gin Pro He Ser Val 
50 55 60 

Asp Ala Ala Ala Thr Ser Ala Ser Gly Leu He Ser Leu Asn Thr Ala 
65 70 75 80 

Thr Val Ala Asp Leu Val Thr Leu Pro Gly Val Gly Glu Lys Thr Ala 
85 90 95 

Gin Ala He He Asp Phe Arg Glu Ser Asn Gly Gly Phe Ser Thr Val 
100 105 110 

Glu Asp Leu Leu Gin Val Lys Gly He Gly Pro Ser Lys Phe Glu Gin 
115 120 125 

He Ser Gly Leu Val Ser Pro 
130 135 



BGI-127CP 




<210> 111 
<211> 1785 
<212> DNA 

<213> Corynebacterium glut amicum 

<220> 

<221> CDS 

<222> (101) . . (1762) 

<223> RXN02388 



<400> 111 

ttcgggagag caacggtggg tttagcaccg tggaggattt actgcaggtc aaggggattg 60 

ggccctcaaa gtttgagcag atctctggat tggtgtcccc atg att gag gtg cgt 115 

Met lie Glu Val Arg 
1 5 

ttg gtt ccc gtg gcg get gtg atg tgg atg get gtc get gcg ttg att 163 

Leu Val Pro Val Ala Ala Val Met Trp Met Ala Val Ala Ala Leu He 
!0 15 20 

ate aat ggt teg tgg gtg ttg teg gtg ggg att gtt ggc ate gcg ate 211 
He Asn Gly Ser Trp Val Leu Ser Val Gly He Val Gly He Ala He 
25 30 35 

att get get tgt gtg ttt aaa cac tgg ggt caa get gtg gtg ata get 259 
He Ala Ala Cys Val Phe Lys His Trp Gly Gin Ala Val Val He Ala 
40 45 50 

gca ctg ggc gtt ggt gee gta gtg atg get gcg ttg aga ate age age 307 
Ala Leu Gly Val Gly Ala Val Val Met Ala Ala Leu Arg He Ser Ser 
55 60 65 

gcg aag gca ttt gaa gca ccg caa acc tgg gtg ggt ace gca gaa ace 355 
Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val Gly Thr Ala Glu Thr 
70 75 80 85 

ate aag ttt tta gac age ggt gat caa eta ate ggt ttg aga gta gaa 403 
He Lys Phe Leu Asp Ser Gly Asp Gin Leu He Gly Leu Arg Val Glu 
90 95 100 

ggc tat cca gcg ccg att cca gtg ttt tac tct ggt age gac acc att 451 
Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser Gly Ser Asp Thr He 
105 HO H5 

gag aaa gee tct etc att gca gtg tec ggt egg att aaa cca gat agt 499 
Glu Lys Ala Ser Leu He Ala Val Ser Gly Arg He Lys Pro Asp Ser 
120 125 130 

ttc cct ggg gtg ggt gat ctg acc att tec act gaa gac att gat cag 547 
Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr Glu Asp He Asp Gin 
135 140 145 

ttg gaa ccg acc act ggt tat age gca tgg gtg aac cag gtg cgt gac 595 
Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val Asn Gin Val Arg Asp 
150 155 160 165 

ggg ttt tec caa gee gtg gaa gaa acc gtg ggg gag tct tec cgt gga 643 
Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly Glu Ser Ser Arg Gly 
17 ° 175 180 
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ctg att cca ggc atg gtg ttg ggg gat acg egg ttg cag ggg tea att 
Leu lie Pro Gly Met Val Leu Gly Asp Thr Arg Leu Gin Gly Ser lie 
185 190 195 



tat ttt etc ace get ggg cca cgc ate agg gtg gtg gcg tea ttg ctg 
Tyr Phe Leu Thr Ala Gly Pro Arg lie Arg Val Val Ala Ser Leu Leu 
230 235 240 245 



ate get ctg atg get cgc caa ata tec etc gtg gca gtg ctg gec aac 

He Ala Leu Met Ala Arg Gin He Ser Leu Val Ala Val Leu Ala Asn 

360 365 370 

gtg ttg gtt gaa tta get gtt cca ccc ate acg ttg ctt ggg ttg att 

Val Leu Val Glu Leu Ala Val Pro Pro He Thr Leu Leu Gly Leu He 

375 380 385 

gee gtg ctg gca age ctt ctt ccc tgg cca gtg gaa tac cca etc ttg 

Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val Glu Tyr Pro Leu Leu 

390 395 400 405 



691 



gaa gee caa acc tat att gat acg ggg ttg tct cac ctg tea get gtt 739 

Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser His Leu Ser Ala Val 
200 205 210 

agt gga age aat gta gee att gtg gtg tec tct gtg gtg gtg ttg teg 787 

Ser Gly Ser Asn Val Ala He Val Val Ser Ser Val Val Val Leu Ser 
215 220 225 



835 



tec tta gtt att ttt gtc tec etc gtg ggg ttt gaa cca agt gtg ctt 883 
Ser Leu Val He Phe Val Ser Leu Val Gly Phe Glu Pro Ser Val Leu 
250 255 260 

cgt get teg gtc aca ggc ate gtg ggg ctt ctg gca ate ate aac tct 931 

Arg Ala Ser Val Thr Gly He Val Gly Leu Leu Ala He He Asn Ser 
265 270 275 

tct egg atg gag ccg atg cat ggg ttg agt ctt teg gtg att tgc tta 979 

Ser Arg Met Glu Pro Met His Gly Leu Ser Leu Ser Val He Cys Leu 
280 285 290 

ctg ttt tat gat tec aac ctg gcg gtg cat tac gga ttc tta etc teg 1027 

Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr Gly Phe Leu Leu Ser 

295 300 305 

tgt gca gca act get ggc att gtg atg ctt caa cca ctg ctg tac cgt 1075 

Cys Ala Ala Thr Ala Gly He Val Met Leu Gin Pro Leu Leu Tyr Arg 
310 315 320 325 

gee ate ggt cca cca ctg gcg gtg tgg aaa gta cca gac ate gtg gtg 1123 

Ala He Gly Pro Pro Leu Ala Val Trp Lys Val Pro Asp He Val Val 
330 335 340 

cgc get ttc gcg gtg tec att gee get gat ctg gtg acc ate ccg att 1171 

Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu Val Thr He Pro He 
345 350 355 



1219 



1267 



1315 



aaa ate att gag ccc ttc acc tgg tgg att cat cac gtg gee aag tgg 1363 

Lys He He Glu Pro Phe Thr Trp Trp He His His Val Ala Lys Trp 

410 415 420 

tgc caa caa tta ccc aat teg acg ctg gaa ata agt get ggt tgg gca 1411 
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Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He Ser Ala Gly Trp Ala 
425 430 435 

ggg att gcc tgg gcg tgt atg gca gcg gtg tgg gtg gtg gtg att ate 1459 
Gly He Ala Trp Ala Cys Met Ala Ala Val Trp Val Val Val He He 
440 445 450 

tac aaa gga tat gtg cgc acc ctt gca gtg tgt tgt gtc tgc ttc ttt 1507 
Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys Cys Val Cys Phe Phe 
455 460 465 

ctt ttc ggc gcg tgg aat aac aga ctg cca gcc caa ata gat ccg aca 1555 
Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala Gin He Asp Pro Thr 
470 475 480 485 

gag ctg egg ttt gtc ate ate gcc gat gat tct gag etc act gat gtg 1603 
Glu Leu Arg Phe Val He He Ala Asp Asp Ser Glu Leu Thr Asp Val 
490 495 500 

ccc gaa cat gca gaa ttg ate ate gtg gaa gac ccc cac ggc age atg 1651 
Pro Glu His Ala Glu Leu He He Val Glu Asp Pro His Gly Ser Met 
505 510 515 



tec gat cgc ccc ate gtc acc aga gaa gga ate cct gtg ctg tat cca 
Ser Asp Arg Pro He Val Thr Arg Glu Gly He Pro Val Leu Tyr Pro 
520 525 530 



1699 



tac cgc gat ggg gag gtc age ctt cat att gat ggc acc cag cat gca 1747 

Tyr Arg Asp Gly Glu Val Ser Leu His He Asp Gly Thr Gin His Ala 
535 540 545 

gcg gac ggg aga ttt taacgacact tgtggcacga tgg 1785 

Ala Asp Gly Arg Phe 

550 



<210> 112 
<211> 554 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met He Glu Val Arg Leu Val Pro Val Ala Ala Val Met Trp Met Ala 
1 5 10 15 

Val Ala Ala Leu He He Asn Gly Ser Trp Val Leu Ser Val Gly He 
20 25 30 

Val Gly He Ala He He Ala Ala Cys Val Phe Lys His Trp Gly Gin 
35 40 45 

Ala Val Val He Ala Ala Leu Gly Val Gly Ala Val Val Met Ala Ala 
50 55 60 

Leu Arg He Ser Ser Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val 
65 7 ° 75 80 

Gly Thr Ala Glu Thr He Lys Phe Leu Asp Ser Gly Asp Gin Leu He 
85 90 95 

Gly Leu Arg Val Glu Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser 
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100 105 



110 



Gly Ser Asp Thr lie Glu Lys Ala Ser Leu He Ala Val Ser Gly Arq 
115 120 125 

He Lys Pro Asp Ser Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr 
130 135 140 

Glu Asp He Asp Gin Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val 
145 150 155 iso 

Asn Gin Val Arg Asp Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly 
165 170 175 

Glu Ser Ser Arg Gly Leu He Pro Gly Met Val Leu Gly Asp Thr Arq 
180 185 190 

Leu Gin Gly Ser He Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser 
195 200 205 

His Leu Ser Ala Val Ser Gly Ser Asn Val Ala He Val Val Ser Ser 
21° 215 220 

Val Val Val Leu Ser Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val 
225 "0 235 240 

Val Ala Ser Leu Leu Ser Leu Val He Phe Val Ser Leu Val Gly Phe 
245 250 255 

Glu Pro Ser Val Leu Arg Ala Ser Val Thr Gly He Val Gly Leu Leu 
260 265 270 

Ala He He Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 
275 280 285 

Ser Val He Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
290 295 300 

Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly He Val Met Leu Gin 
305 310 315 320 

Pro Leu Leu Tyr Arg Ala He Gly Pro Pro Leu Ala Val Trp Lys Val 
325 330 335 

Pro Asp He Val Val Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu 
340 345 350 

Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 
355 360 365 

Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro He Thr 
370 375 380 

Leu Leu Gly Leu He Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
385 390 395 400 

Glu Tyr Pro Leu Leu Lys He He Glu Pro Phe Thr Trp Trp He His 
405 410 415 

His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He 
420 425 430 
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Ser Ala Gly Trp Ala Gly lie Ala Trp Ala Cys Met Ala Ala Val Trp 
435 440 445 

Val Val Val lie lie Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys 
450 455 460 

Cys Val Cys Phe Phe Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala 
465 470 475 480 

Gin lie Asp Pro Thr Glu Leu Arg Phe Val lie lie Ala Asp Asp Ser 
485 490 495 

Glu Leu Thr Asp Val Pro Glu His Ala Glu Leu lie lie Val Glu Asp 
500 505 510 

Pro His Gly Ser Met Ser Asp Arg Pro lie Val Thr Arg Glu Gly lie 
515 520 525 

Pro Val Leu Tyr Pro Tyr Arg Asp Gly Glu Val Ser Leu His lie Asp 
530 535 540 

Gly Thr Gin His Ala Ala Asp Gly Arg Phe 
545 550 

<210> 113 

<211> 871 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (871) 

<223> FRXA02385 

<400> 113 

ttcgggagag caacggtggg tttagcaccg tggaggattt actgcaggtc aaggggattg 60 

ggccctcaaa gtttgagcag atctctggat tggtgtcccc atg att gag gtg cgt 115 

Met lie Glu Val Arg 
1 5 

ttg gtt ccc gtg gcg get gtg atg tgg atg get gtc get gcg ttg att 163 

Leu Val Pro Val Ala Ala Val Met Trp Met Ala Val Ala Ala Leu lie 
10 15 20 

ate aat ggt teg tgg gtg ttg teg gtg ggg att gtt ggc ate gcg ate 211 
lie Asn Gly Ser Trp Val Leu Ser Val Gly lie Val Gly lie Ala He 
25 30 35 

att get get tgt gtg ttt aaa cac tgg ggt caa get gtg gtg ata get 259 
He Ala Ala Cys Val Phe Lys His Trp Gly Gin Ala Val Val He Ala 
40 45 50 

gca ctg ggc gtt ggt gee gta gtg atg get gcg ttg aga ate age age 307 
Ala Leu Gly Val Gly Ala Val Val Met Ala Ala Leu Arg He Ser Ser 
55 60 65 



gcg aag gca ttt gaa gca ccg caa ace tgg gtg ggt acc gca gaa ace 355 
Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val Gly Thr Ala Glu Thr 



BGM27CP — . 162 



7 0 75 80 



85 



ate aag ttt tta gac age ggt gat caa eta ate ggt ttg aga gta gaa 403 
lie Lys Phe Leu Asp Ser Gly Asp Gin Leu lie Gly Leu Arg Val Glu 
90 95 100 

ggc tat cca gcg ccg att cca gtg ttt tac tct ggt age gac ace att 451 
Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser Gly Ser Asp Thr He 
105 110 115 

gag aaa gec tct etc att gca gtg tec ggt egg att aaa cca gat agt 4 99 
Glu Lys Ala Ser Leu He Ala Val Ser Gly Arg He Lys Pro Asp Ser 
120 125 130 

ttc cct ggg gtg ggt gat ctg acc att tec act gaa gac att gat cag 547 
Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr Glu Asp He Asp Gin 
135 140 145 

ttg gaa ccg acc act ggt tat age gca tgg gtg aac cag gtg cgt gac 595 
Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val Asn Gin Val Arg Asp 
150 155 160 165 

ggg ttt tec caa gee gtg gaa gaa acc gtg ggg gag tct tec cgt gga 643 
Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly Glu Ser Ser Arg Gly 
170 175 180 

ctg att cca ggc atg gtg ttg ggg gat acg egg ttg cag ggg tea att 691 
Leu He Pro Gly Met Val Leu Gly Asp Thr Arg Leu Gin Gly Ser He 
185 190 195 

gaa gee caa acc tat att gat acg ggg ttg tct cac ctg tea get gtt 739 
Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser His Leu Ser Ala Val 
200 205 210 

agt gga age aat gta gee att gtg gtg tec tct gtg gtg gtg ttg teg 787 
Ser Gly Ser Asn Val Ala He Val Val Ser Ser Val Val Val Leu Ser 
215 220 225 

tat ttt etc acc get ggg cca cgc ate agg gtg gtg gcg tea ttg ctg 835 
Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val Val Ala Ser Leu Leu 
230 235 240 245 

tec tta ggt att ttt gtc tec etc gtg ggg ttt gaa 871 
Ser Leu Gly He Phe Val Ser Leu Val Gly Phe Glu 
250 255 

<210> 114 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met He Glu Val Arg Leu Val Pro Val Ala Ala Val Met Trp Met Ala 
1 5 10 15 

Val Ala Ala Leu He lie Asn Gly Ser Trp Val Leu Ser Val Gly He 
20 25 30 



Val Gly He Ala He He Ala Ala Cys Val Phe Lys His Trp Gly Gin 
35 40 45 
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Ala Val Val lie Ala Ala Leu Gly Val Gly Ala Val Val Met Ala Ala 
50 55 60 

Leu Arg lie Ser Ser Ala Lys Ala Phe Glu Ala Pro Gin Thr Trp Val 
65 ™ 75 ^ 80 

Gly Thr Ala Glu Thr He Lys Phe Leu Asp Ser Gly Asp Gin Leu He 
85 90 95 

Gly Leu Arg Val Glu Gly Tyr Pro Ala Pro He Pro Val Phe Tyr Ser 
1Q 0 105 HO 

Gly Ser Asp Thr He Glu Lys Ala Ser Leu He Ala Val Ser Gly Arq 
115 120 125 

He Lys Pro Asp Ser Phe Pro Gly Val Gly Asp Leu Thr He Ser Thr 
130 135 14Q 

Glu Asp He Asp Gin Leu Glu Pro Thr Thr Gly Tyr Ser Ala Trp Val 
145 150 155 i 6 o 

Asn Gin Val Arg Asp Gly Phe Ser Gin Ala Val Glu Glu Thr Val Gly 
165 170 175 

Glu Ser Ser Arg Gly Leu He Pro Gly Met Val Leu Gly Asp Thr Arq 
180 185 190 

Leu Gin Gly Ser He Glu Ala Gin Thr Tyr He Asp Thr Gly Leu Ser 
195 200 205 

His Leu Ser Ala Val Ser Gly Ser Asn Val Ala He Val Val Ser Ser 
21 0 215 220 

Val Val Val Leu Ser Tyr Phe Leu Thr Ala Gly Pro Arg He Arg Val 
225 230 235 240 

Val Ala Ser Leu Leu Ser Leu Gly He Phe Val Ser Leu Val Gly Phe 
245 250 255 

Glu 



<210> 115 
<211> 869 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (846) 
<223> FRXA02388 



<400> 115 

gca ate ate aac tct tct egg atg gag ccg atg cat ggg ttg agt ctt 48 

Ala He He Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 

1 5 10 



15 



teg gtg att tgc tta ctg ttt tat gat tec aac ctg gcg gtg cat tac 96 
Ser Val He Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
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20 25 30 

gga ttc tta etc teg tgt gca gca act get ggc att gtg atg ctt caa 144 
Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly He Val Met Leu Gin 
35 40 45 

cca ctg ctg tac cgt gec ate ggt cca cca ctg gcg gtg tgg aaa gta 192 
Pro Leu Leu Tyr Arg Ala He Gly Pro Pro Leu Ala Val Trp Lys Val 
50 55 60 

cca gac ate gtg gtg cgc get ttc gcg gtg tec att gee get gat ctg 240 
Pro Asp He Val Val Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu 
65 70 75 80 

gtg ace ate ccg att ate get ctg atg get cgc caa ata tec etc gtg 288 
Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 
85 90 95 

gca gtg ctg gee aac gtg ttg gtt gaa tta get gtt cca ccc ate acg 336 
Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro lie Thr 
100 105 HO 

ttg ctt ggg ttg att gee gtg ctg gca age ctt ctt ccc tgg cca gtg 384 
Leu Leu Gly Leu He Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
115 120 125 

gaa tac cca etc ttg aaa ate att gag ccc ttc ace tgg tgg att cat 432 
Glu Tyr Pro Leu Leu Lys He lie Glu Pro Phe Thr Trp Trp lie His 
130 135 140 

cac gtg gee aag tgg tgc caa caa tta ccc aat teg acg ctg gaa ata 480 
His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu lie 
145 150 155 160 

agt get ggt tgg gca ggg att gee tgg gcg tgt atg gca gcg gtg tgg 528 
Ser Ala Gly Trp Ala Gly lie Ala Trp Ala Cys Met Ala Ala Val Trp 
165 170 175 



gtg gtg gtg att ate tac aaa gga tat gtg cgc ace ctt gca gtg tgt 
Val Val Val lie lie Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys 
180 185 190 



576 



tgt gtc tgc ttc ttt ctt ttc ggc gcg tgg aat aac aga ctg cca gec 624 

Cys Val Cys Phe Phe Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala 
i95 200 205 

caa ata gat ccg aca gag ctg egg ttt gtc ate ate gec gat gat tct 672 

Gin lie Asp Pro Thr Glu Leu Arg Phe Val He lie Ala Asp Asp Ser 
21° 215 220 

gag etc act gat gtg ccc gaa cat gca gaa ttg ate ate gtg gaa gac 720 

Glu Leu Thr Asp Val Pro Glu His Ala Glu Leu lie lie Val Glu Asp 

225 230 235 240 

ccc cac ggc age atg tec gat cgc ccc ate gtc ace aga gaa gga ate 768 

Pro His Gly Ser Met Ser Asp Arg Pro lie Val Thr Arg Glu Gly lie 
245 250 255 

cct gtg ctg tat cca tac cgc gat ggg gag gtc age ctt cat att gat 816 

Pro Val Leu Tyr Pro Tyr Arg Asp Gly Glu Val Ser Leu His lie Asp 
260 265 270 
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G?v ?hr rfn n? 3 *? 9 999 aga ttfc ^acgacact tgtggcacga 866 

Gly Thr Gin Hxs Ala Ala Asp Gly Arg Phe 

2? 5 280 

tgg 

869 



<210> 116 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Ala He He Asn Ser Ser Arg Met Glu Pro Met His Gly Leu Ser Leu 
1 5 10 15 

Ser Val He Cys Leu Leu Phe Tyr Asp Ser Asn Leu Ala Val His Tyr 
20 25 30 

Gly Phe Leu Leu Ser Cys Ala Ala Thr Ala Gly He Val Met Leu Gin 
35 40 45 

Pro Leu Leu Tyr Arg Ala He Gly Pro Pro Leu Ala Val Trp Lys Val 
50 55 60 

Pro Asp He Val Val Arg Ala Phe Ala Val Ser He Ala Ala Asp Leu 
65 70 75 F 80 

Val Thr He Pro He He Ala Leu Met Ala Arg Gin He Ser Leu Val 
85 90 95 

Ala Val Leu Ala Asn Val Leu Val Glu Leu Ala Val Pro Pro He Thr 
100 105 HO 

Leu Leu Gly Leu lie Ala Val Leu Ala Ser Leu Leu Pro Trp Pro Val 
115 120 125 

Glu Tyr Pro Leu Leu Lys He He Glu Pro Phe Thr Trp Trp He His 
130 135 14Q 

His Val Ala Lys Trp Cys Gin Gin Leu Pro Asn Ser Thr Leu Glu He 
145 150 155 iso 

Ser Ala Gly Trp Ala Gly He Ala Trp Ala Cys Met Ala Ala Val Trp 
165 170 175 

Val Val Val He He Tyr Lys Gly Tyr Val Arg Thr Leu Ala Val Cys 
180 185 190 

Cys Val Cys Phe Phe Leu Phe Gly Ala Trp Asn Asn Arg Leu Pro Ala 
195 200 205 

Gin lie Asp Pro Thr Glu Leu Arg Phe Val He lie Ala Asp Asp Ser 
210 215 220 

Glu Leu Thr Asp Val Pro Glu His Ala Glu Leu lie He Val Glu Asp 
^ b 230 235 240 

Pro His Gly Ser Met Ser Asp Arg Pro He Val Thr Arg Glu Gly He 
245 250 255 
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Pro Val Leu Tyr Pro Tyr Arg Asp Gly Glu Val Ser Leu His He Asp 
260 265 270 

Gly Thr Gin His Ala Ala Asp Gly Arg Phe 
275 280 

<210> 117 
<211> 2019 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1996) 
<223> RXA01975 

<400> 117 

agaacacata tgaccatgcg ctatcaccca gatttcgatg tgtggtcatt cgatctcagc 60 

caaaccccga agccttcgac acagattggg caggattaat ttg tea cac cac act 115 

Leu Ser His His Thr 
1 5 



cac etc aat aac tac ate acg age ttg agt gat aac get gat etc cgt 
H 1S Leu Asn Asn Tyr He Thr Ser Leu Ser Asp Asn Ala Asp Leu Arg 
10 15 20 

gaa aaa gtc acc gca ace gta gac get ttc cgc cat acc gtc atg gat 
Glu Lys Val Thr Ala Thr Val Asp Ala Phe Arg His Thr Val Met Asp 
25 30 35 

gac ttc gac tac ate agt gat caa caa gtc ctg ctt tat ggc gat gtc 
Asp Phe Asp Tyr He Ser Asp Gin Gin Val Leu Leu Tyr Gly Asp Val 
40 45 50 

caa age ggt aaa acc tea cac atg ctg gga att ate gca gat tgc etc 
Gin Ser Gly Lys Thr Ser His Met Leu Gly He He Ala Asp Cys Leu 
55 60 65 



gac agt acg ttt cac acc att gtt att ctg acc teg cct aac aca egg 
Asp Ser Thr Phe His Thr He Val lie Leu Thr Ser Pro Asn Thr Arg 
70 75 80 85 



163 



211 



259 



307 



355 



etc gtg caa caa aca tac gac cgt gtt gcc caa gca ttt cca gat act 403 
Leu Val Gin Gin Thr Tyr Asp Arg Val Ala Gin Ala Phe Pro Asp Thr 
90 95 100 

ttg gtg tgc gac cgt gac gga tac aat gat ttc cgt gcg aat caa aag 451 
Leu Val Cys Asp Arg Asp Gly Tyr Asn Asp Phe Arg Ala Asn Gin Lys 
105 no 115 

age etc acc ccg cga aaa tct ate gta gtc gtc gga aaa ata cct gca 499 
Ser Leu Thr Pro Arg Lys Ser He Val Val Val Gly Lys He Pro Ala 
120 125 130 

gtt ctt ggt aat tgg tta cgc gtc ttt aac gac agt ggc gca ctt tct 547 
Val Leu Gly Asn Trp Leu Arg Val Phe Asn Asp Ser Gly Ala Leu Ser 
135 140 145 
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gga cac cct gta etc att att gat gac gaa gca gat gcg aca agt etc 595 
Gly His Pro Val Leu He He Asp Asp Glu Ala Asp Ala Thr Ser Leu 
150 155 i 6 o 165 

aac ace aaa gta aat cag tct gat gtt teg acc att aac cac cag etc 643 
Asn Thr Lys Val Asn Gin Ser Asp Val Ser Thr He Asn His Gin Leu 
170 175 180 

act age ata aga gac ctt gec aca gga tgc ate tac ctt cag gtc aca 691 
Thr Ser He Arg Asp Leu Ala Thr Gly Cys He Tyr Leu Gin Val Thr 
185 190 195 

ggt aca cct caa gcg gtg ctt ctt caa age gac gat age aac tgg gca 739 
Gly Thr Pro Gin Ala Val Leu Leu Gin Ser Asp Asp Ser Asn Trp Ala 
200 205 210 

gcg gaa cat gtg ctt cac ttc gca cct ggt gag age tac ate ggt ggt 787 
Ala Glu His Val Leu His Phe Ala Pro Gly Glu Ser Tyr He Glv Glv 
215 220 225 

caa ctt ttc ttt tct gag etc aac aac cct tat eta cga ctt ttc get 835 
Gin Leu Phe Phe Ser Glu Leu Asn Asn Pro Tyr Leu Arg Leu Phe Ala 
230 235 240 245 

aat acc caa ttt gac gag gat tct cgc ttc age gac gee att tac acc 883 
Asn Thr Gin Phe Asp Glu Asp Ser Arg Phe Ser Asp Ala He Tyr Thr 
250 255 260 

tat etc tta acc gca gca ctg ttc aaa ctt cgc ggt gaa age ttg tgt 931 
Tyr Leu Leu Thr Ala Ala Leu Phe Lys Leu Arg Gly Glu Ser Leu Cys 
265 270 275 

acc atg etc att cac ccc age cac act gca tec agt cat aga gac ttc 979 
Thr Met Leu He His Pro Ser His Thr Ala Ser Ser His Arg Asp Phe 
280 285 290 



gcg caa gaa gec cgc etc caa etc act ttc gee ttc gag cga ttc tat 
Ala Gin Glu Ala Arg Leu Gin Leu Thr Phe Ala Phe Glu Arq Phe Tyr 
295 300 305 



1027 



gaa cca atg att cag cac aat ttc caa cgt get tat gaa cag etc gca 1075 
Glu Pro Met He Gin His Asn Phe Gin Arg Ala Tyr Glu Gin Leu Ala 
310 3 15 320 325 

caa act gac age aac ctg cca ccc ttg aga aaa att ctt aac att ctt 1123 
Gin Thr Asp Ser Asn Leu Pro Pro Leu Arg Lys He Leu Asn He Leu 
33 0 335 340 

ggt ggc atg gaa gat gac ttc tec ate cac ate gtc aat age gac aac 1171 
Gly Gly Met Glu Asp Asp Phe Ser He His He Val Asn Ser Asp Asn 
345 350 355 

ccg act gtt gag gaa gat tgg get gat ggt tat aac att att gtc ggt 1219 
Pro Thr Val Glu Glu Asp Trp Ala Asp Gly Tyr Asn He He Val Gly 
360 365 370 

ggc aac teg ctt ggg cgc ggt tta aca ttc aac aac ttg caa acc gtt 1267 
Gly Asn Ser Leu Gly Arg Gly Leu Thr Phe Asn Asn Leu Gin Thr Val 
375 380 385 

ttc tac gtg cgc gaa tec aag cga cca caa gca gac acc ctg tgg cag 1315 
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Phe Tyr Val Arg Glu Ser Lys Arg Pro Gin Ala Asp Thr Leu Trp Gin 
390 395 400 405 

cac gcc cgc atg ttt ggc tac aaa cgc cac aaa gac acc atg cgt gtg 
Hxs Ala Arg Met Phe Gly Tyr Lys Arg His Lys Asp Thr Met Arg Val 
410 415 420 

ttc atg ccg gcc act att get caa acc ttc caa gag gtc tat etc ggc 
Phe Met Pro Ala Thr He Ala Gin Thr Phe Gin Glu Val Tyr Leu Gly 
425 430 435 

aac gaa get att aaa aat cag etc gat cat ggc acg cat ate aac gac 
Asn Glu Ala He Lys Asn Gin Leu Asp His Gly Thr His He Asn Asp 
440 445 450 

att egg gtc att tta ggt gat ggc gtc gca cct act cgt gcc aat gtt 
He Arg Val He Leu Gly Asp Gly Val Ala Pro Thr Arg Ala Asn Val 
455 460 465 

etc gac aaa cgc aaa gtt gga aac etc age ggt ggc gtc aac tac ttt 
Leu Asp Lys Arg Lys Val Gly Asn Leu Ser Gly Gly Val Asn Tyr Phe 
470 475 480 485 

gcc get gat cct aga ate aag aat gtc gaa gca etc gac aaa aaa etc 
Ala Ala Asp Pro Arg He Lys Asn Val Glu Ala Leu Asp Lys Lys Leu 
490 495 500 

ttg gcc tac tta gac aag cac ggt gag gac tec acc ate ggt atg cgc 
Leu Ala Tyr Leu Asp Lys His Gly Glu Asp Ser Thr He Gly Met Arg 
505 510 515 

gcg ata ate acc att etc aac gcc ttt act gta gac ccc aac gat etc 
Ala He He Thr He Leu Asn Ala Phe Thr Val Asp Pro Asn Asp Leu 
520 525 530 

gac etc gcg acc ttc aag get gcg etc ctt gac ttt gaa cgc aac caa 
Asp Leu Ala Thr Phe Lys Ala Ala Leu Leu Asp Phe Glu Arg Asn Gin 
535 540 5 45 

cct cat etc aca gca cgt atg gtg ctg cga aca aac cgc aaa gtc aat 
Pro Hxs Leu Thr Ala Arg Met Val Leu Arg Thr Asn Arg Lys Val Asn 
550 555 560 565 

cag ggt aca ggc gcc ctg etc tec cct act gat caa get etc age cgt 
Gin Gly Thr Gly Ala Leu Leu Ser Pro Thr Asp Gin Ala Leu Ser Arg 
570 575 580 

gca gaa gtc gca cac cca tta ttg ate eta tac cgc att gaa ggt gtt 
Ala Glu Val Ala His Pro Leu Leu He Leu Tyr Arg He Glu Gly Val 
585 590 595 

aac gat get get gcg caa cga ggt gaa cct acg tgg tea age gac cct 
Asn Asp Ala Ala Ala Gin Arg Gly Glu Pro Thr Trp Ser Ser Asp Pro 
600 605 610 

ate tgg gtg cct aat att aaa etc cct ggt caa cgt caa ttc tgg tgc 
He Trp Val Pro Asn He Lys Leu Pro Gly Gin Arg Gin Phe Trp Cys 
615 620 625 



1363 



1411 



1459 



1507 



1555 



1603 



1651 



1699 



1747 



1795 



1843 



1891 



1939 



1987 



gta gac ggc taaacctcgc caccaccaaa aaa 
Val Asp Gly 



2019 
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630 



<210> 118 
<211> 632 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Leu Ser His His Thr His Leu Asn Asn Tyr He Thr Ser Leu Ser Asp 
1 5 10 ^ 



15 



Asn Ala Asp Leu Arg Glu Lys Val Thr Ala Thr Val Asp Ala Phe Arq 
20 25 30 

His Thr Val Met Asp Asp Phe Asp Tyr He Ser Asp Gin Gin Val Leu 
35 40 45 

Leu Tyr Gly Asp Val Gin Ser Gly Lys Thr Ser His Met Leu Gly He 
50 55 60 

He Ala Asp Cys Leu Asp Ser Thr Phe His Thr He Val He Leu Thr 
65 7 0 75 80 

Ser Pro Asn Thr Arg Leu Val Gin Gin Thr Tyr Asp Arg Val Ala Gin 
85 90 95 

Ala Phe Pro Asp Thr Leu Val Cys Asp Arg Asp Gly Tyr Asn Asp Phe 
100 105 HO 

Arg Ala Asn Gin Lys Ser Leu Thr Pro Arg Lys Ser He Val Val Val 
115 120 125 

Gly Lys He Pro Ala Val Leu Gly Asn Trp Leu Arg Val Phe Asn Asp 
130 135 140 

Ser Gly Ala Leu Ser Gly His Pro Val Leu He He Asp Asp Glu Ala 
145 150 155 i 6 o 

Asp Ala Thr Ser Leu Asn Thr Lys Val Asn Gin Ser Asp Val Ser Thr 
165 170 175 

He Asn His Gin Leu Thr Ser He Arg Asp Leu Ala Thr Gly Cys He 
180 185 190 

Tyr Leu Gin Val Thr Gly Thr Pro Gin Ala Val Leu Leu Gin Ser Asp 
195 200 205 

Asp Ser Asn Trp Ala Ala Glu His Val Leu His Phe Ala Pro Gly Glu 
210 215 220 

Ser Tyr He Gly Gly Gin Leu Phe Phe Ser Glu Leu Asn Asn Pro Tyr 
225 230 235 240 

Leu Arg Leu Phe Ala Asn Thr Gin Phe Asp Glu Asp Ser Arg Phe Ser 
245 250 255 

Asp Ala He Tyr Thr Tyr Leu Leu Thr Ala Ala Leu Phe Lys Leu Arg 
260 265 270 

Gly Glu Ser Leu Cys Thr Met Leu He His Pro Ser His Thr Ala Ser 



BGI-127CP 



275 

Ser His Arg Asp 
290 

Phe Glu Arg Phe 
305 

Tyr Glu Gin Leu 



lie Leu Asn lie 
340 

Val Asn Ser Asp 
355 

Asn lie lie Val 
370 

Asn Leu Gin Thr 
385 

Asp Thr Leu Trp 



Asp Thr Met Arg 
420 

Glu Val Tyr Leu 
435 

Thr His lie Asn 
450 

Thr Arg Ala Asn 
465 

Gly Val Asn Tyr 



Leu Asp Lys Lys 
500 

Thr lie Gly Met 
515 

Asp Pro Asn Asp 
530 

Phe Glu Arg Asn 
545 

Asn Arg Lys Val 



Gin Ala Leu Ser 
580 




280 

Phe Ala Gin Glu 
295 

Tyr Glu Pro Met 
310 

Ala Gin Thr Asp 
325 

Leu Gly Gly Met 



Asn Pro Thr Val 
360 

Gly Gly Asn Ser 
375 

Val Phe Tyr Val 
390 

Gin His Ala Arg 
405 

Val Phe Met Pro 



Gly Asn Glu Ala 
440 

Asp lie Arg Val 
455 

Val Leu Asp Lys 
470 

Phe Ala Ala Asp 
485 

Leu Leu Ala Tyr 



Arg Ala lie lie 
520 

Leu Asp Leu Ala 
535 

Gin Pro His Leu 
550 

Asn Gin Gly Thr 
565 

Arg Ala Glu Val 



- 170- 



Ala Arg Leu Gin 
300 

lie Gin His Asn 
315 

Ser Asn Leu Pro 
330 

Glu Asp Asp Phe 
345 

Glu Glu Asp Trp 



Leu Gly Arg Gly 
380 

Arg Glu Ser Lys 
395 

Met Phe Gly Tyr 
410 

Ala Thr He Ala 
425 

He Lys Asn Gin 



He Leu Gly Asp 
460 

Arg Lys Val Gly 
475 

Pro Arg lie Lys 
490 

Leu Asp Lys His 
505 

Thr He Leu Asn 



Thr Phe Lys Ala 
540 

Thr Ala Arg Met 
555 

Gly Ala Leu Leu 
570 

Ala His Pro Leu 
585 




285 

Leu Thr Phe Ala 



Phe Gin Arg Ala 
320 

Pro Leu Arg Lys 
335 

Ser lie His He 
350 

Ala Asp Gly Tyr 
365 

Leu Thr Phe Asn 



Arg Pro Gin Ala 
400 

Lys Arg His Lys 
415 

Gin Thr Phe Gin 
430 

Leu Asp His Gly 
445 

Gly Val Ala Pro 



Asn Leu Ser Gly 
480 

Asn Val Glu Ala 
495 

Gly Glu Asp Ser 
510 

Ala Phe Thr Val 
525 

Ala Leu Leu Asp 



Val Leu Arg Thr 
560 

Ser Pro Thr Asp 
575 

Leu He Leu Tyr 
590 



Arg He Glu Gly Val Asn Asp Ala Ala Ala Gin Arg Gly Glu Pro Thr 
595 600 605 
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Trp Ser Ser Asp Pro lie Trp Val Pro Asn lie Lys Leu Pro Gly Gin 
610 615 620 



Arg Gin Phe Trp Cys Val Asp Gly 
625 630 



<210> 119 
<211> 963 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . ( 940) 

<223> RXA01954 

<400> 119 

gtgaccaacg gctgtggcgg acaactcgga tcgagtgcgt cgacgggcag cgtgtggctc 60 

atctcgcgga gctcgacgtc gaagaacccg agactcggca gtg ctt gcc gac gac 115 

Val Leu Ala Asp Asp 
1 5 

gtg gtg gtc gtc gcg gag ttc egg gat cgc ate tac ccc ggc ctg gtg 163 
Val Val Val Val Ala Glu Phe Arg Asp Arg lie Tyr Pro Gly Leu Val 
10 15 20 

gag aca ggc agg gtt gag egg ggc ggc gac aag ccg ttc cac acg gtc 211 
Glu Thr Gly Arg Val Glu Arg Gly Gly Asp Lys Pro Phe His Thr Val 
25 30 35 

gtc aac get gag aac tac cac gcg ctg gag atg ctg ace tat acg cac 259 
Val Asn Ala Glu Asn Tyr His Ala Leu Glu Met Leu Thr Tyr Thr His 
40 45 50 

egg cat tec ate gac gcc ate tac ate gac ccg ccg tac aac ace ggg 307 
Arg His Ser lie Asp Ala lie Tyr lie Asp Pro Pro Tyr Asn Thr Gly 
55 60 65 - 

gcg agg gac tgg aag tac gac aac gat tac gtc gcg agt gat gac gac 355 
Ala Arg Asp Trp Lys Tyr Asp Asn Asp Tyr Val Ala Ser Asp Asp Asp 
70 75 80 85 

tat cga cac teg aaa tgg ctg gcg ttc atg gag cga egg ttg aag ate 403 
Tyr Arg His Ser Lys Trp Leu Ala Phe Met Glu Arg Arg Leu Lys lie 
90 95 100 

tgt egg gag etc atg cgt age gat get act ctt gtg gca cct ate gat 451 
Cys Arg Glu Leu Met Arg Ser Asp Ala Thr Leu Val Ala Pro lie Asp 
105 110 115 

gag cat gaa gta aac cgt ttg ggc gtg ttg eta gat cag etc ttc ccg 4 99 
Glu His Glu Val Asn Arg Leu Gly Val Leu Leu Asp Gin Leu Phe Pro 
120 125 130 



gaa tct acg egg caa etc gtc aca att gtc aac aac cct aaa ggc gtt 
Glu Ser Thr Arg Gin Leu Val Thr lie Val Asn Asn Pro Lys Gly Val 
135 140 145 



547 
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S r?f, f" . gt ? ? aa 935 tat gcg ttc ttt gta ttt 595 

Phe 
165 



Thy rio r-i rp _ " 3 ^ Lal - y^y tec gta ttt 

Thr Gin Gly Tyr Leu Ser Arg Val Glu Glu Tyr Ala Phe Phe Val Phe 
1 =' u 155 160 



CW It? n 93 at ° 9gt tCg gtC gat gac gac ctt cfc g cat 643 

Gly Pro Asp Ala Arg He Gly Ser Val Asp Asp Asp Leu Leu Thr His 

170 175 iso 

cga gac atg gec gat get gaa ggg gaa ctg cag agg cct cga tgg aag 691 
Arg Asp Met Ala Asp Ala Glu Gly Glu Leu Gin Arg Pro Arg Trp Lys 
18 5 190 195 

C?v ft? ^ C gaC tCg Ctt Cga gCt gac c & aaa Sat 739 

Gly Leu Leu Arg Ser Gly Asp Asp Ser Leu Arg Ala Asp Arg Lys Asp 

200 205 210 

atg ttc tat ccg gtg tgg ttc gat gag teg act ggg cga etc acre cac 787 
Met Phe Tyr Pro Val Trp Phe Asp Glu Ser Thr Gly Arg 2u Ser "s 
215 220 225 



Ala Glv ru I? 9 o Ctt gaC 933 aCt CCt gac ttc agt cc 9 "9 "5 
Ala Gly Glu Ala Leu Pro Leu Asp Glu Thr Pro Asp Phe Ser Pro Gin 

230 235 240 245 



It? r? r g a K g S cg atc tgg cct att agg cgg 9 ac at g aa g gag ggg 8 83 

Asp Gly Leu Thr Pro He Trp Pro He Arg Arg Asp Met Lys Glu Gly 
250 255 25() 

a n c n gg g ? a gcg cca cgc cgt tcg atc ctt g ac tac g=g =t a cac 93 i 

Pro Thr Arg Ala Ala Pro Arg Arg Ser He Leu Asp Tyr Ala Leu His 
265 270 275 

cct cat ctg tgaagageca ccaaacctgg qac 0l --, 
Pro His Leu 963 
280 



<210> 120 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Leu Ala Asp Asp Val Val Val Val Ala Glu Phe Arg Asp Arg He 
1 5 10 15 

Tyr Pro Gly Leu Val Glu Thr Gly Arg Val Glu Arg Gly Gly Asp Lys 
20 25 30 

Pro Phe His Thr Val Val Asn Ala Glu Asn Tyr His Ala Leu Glu Met 
35 40 45 

Leu Thr Tyr Thr His Arg His Ser He Asp Ala He Tyr He Asp Pro 
50 55 60 

Pro Tyr Asn Thr Gly Ala Arg Asp Trp Lys Tyr Asp Asn Asp Tyr Val 
65 70 75 80 

Ala Ser Asp Asp Asp Tyr Arg His Ser Lys Trp Leu Ala Phe Met Glu 
85 90 95 
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Arg Arg Leu Lys He Cys Arg Glu Leu Met Arg Ser Asp Ala Thr Leu 
100 105 110 

Val Ala Pro He Asp Glu His Glu Val Asn Arg Leu Gly Val Leu Leu 
115 120 125 

Asp Gin Leu Phe Pro Glu Ser Thr Arg Gin Leu Val Thr He Val Asn 
130 135 140 

Asn Pro Lys Gly Val Thr Gin Gly Tyr Leu Ser Arg Val Glu Glu Tyr 
145 150 155 160 

Ala Phe Phe Val Phe Gly Pro Asp Ala Arg He Gly Ser Val Asp Asp 
165 170 175 

Asp Leu Leu Thr His Arg Asp Met Ala Asp Ala Glu Gly Glu Leu Gin 
180 185 190 

Arg Pro Arg Trp Lys Gly Leu Leu Arg Ser Gly Asp Asp Ser Leu Arg 
i95 200 205 

Ala Asp Arg Lys Asp Met Phe Tyr Pro Val Trp Phe Asp Glu Ser Thr 
210 215 220 

Gly Arg Leu Ser His Ala Gly Glu Ala Leu Pro Leu Asp Glu Thr Pro 
225 230 235 240 

Asp Phe Ser Pro Gin Asp Gly Leu Thr Pro He Trp Pro He Arg Arg 
245 250 255 

Asp Met Lys Glu Gly Pro Thr Arg Ala Ala Pro Arg Arg Ser He Leu 
260 265 270 

Asp Tyr Ala Leu His Pro His Leu 
275 280 



<210> 121 
<211> 441 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> RXA02236 

<400> 121 

gcaggctgac atccttggta ttaaccaggt gtaccctcga tttctggata ctttggtatt 60 

ccttttgtca ctaaaaacca cacgataacg gaggaacccc gtg gcc ctt cca cag 115 

Val Ala Leu Pro Gin 

1 5 

ttg act gat gag cag cgc aag gca gcg ctt get aag gca gca gag gca 163 

Leu Thr Asp Glu Gin Arg Lys Ala Ala Leu Ala Lys Ala Ala Glu Ala 

1° 15 20 

cgc aag gca cgc gca gag etc aaa gag aac ctg aag cgc ggc aac act 211 
Arg Lys Ala Arg Ala Glu Leu Lys Glu Asn Leu Lys Arg Gly Asn Thr 
25 30 35 
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aac etc agg gaa gtt ctg gac aag get gag tct gac gag ate ate gge 259 

Asn Leu Arg Glu Val Leu Asp Lys Ala Glu Ser Asp Glu He lie fly 

40 45 so 

Tvl ?h C r C III ?J S !?! ?t° f! C *?? f tC «t aag g tt ggc aag 



307 



Lys Thr Lys val S« „. Leu L « u hZ Ala ^ P„ ^ ^ «£ £ 

gtc aag gca aag gag att atg gac gag ctg ggc att get cag acc cat 355 
Val Lys Ala Lys Glu lie Met Asp Glu Leu Gly He Ala Gin Thr Arg 

75 80 85 

T Ctt ^ Ctg ggt gac C ^ ca ^ cgc gca ctt etc gag cat 

Arg Leu Arg Gly Leu Gly Asp Arg Gin Arg Arg Ala Leu Leu Glu A?g 
90 95 



403 

Arg 

100 



IV 11° ^ 93t taattcttc * gtgtcgggcg ata 441 
Phe Gly Phe Glu Asp qL 

105 



<210> 122 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Ala Leu Pro Gin Leu Thr Asp Glu Gin Arg Lys Ala Ala Leu Ala 

5 10 15 

Lys Ala Ala Glu Ala Arg Lys Ala Arg Ala Glu Leu Lys Glu Asn Leu 
20 25 30 

Lys Arg Gly Asn Thr Asn Leu Arg Glu Val Leu Asp Lys Ala Glu Ser 
35 40 45 

Asp Glu He lie Gly Lys Thr Lys Val Ser Ala Leu Leu Glu Ala Leu 
U " 60 

Pro Lys Val Gly Lys Val Lys Ala Lys Glu He Met Asp Glu Leu Gly 

70 75 80 

He Ala Gin Thr Arg Arg Leu Arg Gly Leu Gly Asp Arg Gin Arg Arg 

85 90 95 

Ala Leu Leu Glu Arg Phe Gly Phe Glu Asp 

100 105 



<210> 123 
<211> 720 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXN01795 



<400> 123 
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agaccatatt gaagacctcg aagctgttga gcctggctac atcgtcaagc ctcgcctgta 60 

caacttcgct gaatacggtg tcccacaatt ccgcgaacgt gtg etc att gtt ggc 115 

Val Leu lie Val Gly 

1 5 

att cgc cgt gac acc ggc ttt gat ttc aag cac cca get cct acc cat 163 

lie Arg Arg Asp Thr Gly Phe Asp Phe Lys His Pro Ala Pro Thr His 

10 15 20 

ggc cct cgc ggt gac atg ccg tat aag act gec ggc gaa gcg etc aaa 211 
Gly Pro Arg Gly Asp Met Pro Tyr Lys Thr Ala Gly Glu Ala Leu Lys 
25 30 35 

ggc gtg aag gat gtc ccc aca aac aac aac cac atg aag ate atg cct 259 
Gly Val Lys Asp Val Pro Thr Asn Asn Asn His Met Lys He Met Pro 
40 45 50 

cgc acc gtt gaa gtg ctt aag cgc ate cct gag ggc gaa aac ttc acc 307 
Arg Thr Val Glu Val Leu Lys Arg He Pro Glu Gly Glu Asn Phe Thr 
55 60 65 

gcg ate ccc aaa gat gac ccc tac tac gtc aag ggc atg att agt cac 355 
Ala He Pro Lys Asp Asp Pro Tyr Tyr Val Lys Gly Met He Ser His 
70 75 80 85 

gtt tac cgt cgc ttg cac cgt gat gag cca tec aaa acc ctt ate gee 403 
Val Tyr Arg Arg Leu His Arg Asp Glu Pro Ser Lys Thr Leu He Ala 
90 95 100 

ggt ggc ggc ggg ggt aca tgg gga tac cat tat gaa aaa aat cga gca 451 
Gly Gly Gly Gly Gly Thr Trp Gly Tyr His Tyr Glu Lys Asn Arg Ala 
105 110 115 

ttg acc aac cgc gag egg get aga att caa teg ttc ccc gat gac ttt 499 
Leu Thr Asn Arg Glu Arg Ala Arg lie Gin Ser Phe Pro Asp Asp Phe 
120 125 130 

gag ttt ttg gga tea aac acc gaa gtc cgc cgc caa ate ggt aat get 547 
Glu Phe Leu Gly Ser Asn Thr Glu Val Arg Arg Gin He Gly Asn Ala 
135 140 145 

gtt cct cct gta ggt atg cac get gtg ggt gag cga ctg atg aac ctg 595 
Val Pro Pro Val Gly Met His Ala Val Gly Glu Arg Leu Met Asn Leu 
150 155 160 165 

tac acc ggg aat tac act ccc gtc gat eta gag gaa cag cac gcg tac 643 
Tyr Thr Gly Asn Tyr Thr Pro Val Asp Leu Glu Glu Gin His Ala Tyr 
170 175 180 

ctg cag acg etc tec att aag gaa cgt etc gcg ctg get gat cag gaa 691 
Leu Gin Thr Leu Ser He Lys Glu Arg Leu Ala Leu Ala Asp Gin Glu 
185 190 195 

get gat taagtagata tatgaagece acc 720 
Ala Asp 



<210> 124 
<211> 199 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Val Leu He Val Gly He Arg Arg Asp Thr Gly Phe Asp Phe Lys His 
1 5 10 15 

Pro Ala Pro Thr His Gly Pro Arg Gly Asp Met Pro Tyr Lys Thr Ala 
20 25 30 

Gly Glu Ala Leu Lys Gly Val Lys Asp Val Pro Thr Asn Asn Asn His 
35 40 45 

Met Lys He Met Pro Arg Thr Val Glu Val Leu Lys Arg He Pro Glu 
50 55 60 

Gly Glu Asn Phe Thr Ala He Pro Lys Asp Asp Pro Tyr Tyr Val Lys 

65 7 n -7 c 

/u 75 80 

Gly Met He Ser His Val Tyr Arg Arg Leu His Arg Asp Glu Pro Ser 
85 90 95 

Lys Thr Leu He Ala Gly Gly Gly Gly Gly Thr Trp Gly Tyr His Tyr 
!00 105 HO 

Glu Lys Asn Arg Ala Leu Thr Asn Arg Glu Arg Ala Arg He Gin Ser 
115 120 125 

Phe Pro Asp Asp Phe Glu Phe Leu Gly Ser Asn Thr Glu Val Arg Arg 
130 135 140 

Gin He Gly Asn Ala Val Pro Pro Val Gly Met His Ala Val Gly Glu 
145 150 155 160 

Arg Leu Met Asn Leu Tyr Thr Gly Asn Tyr Thr Pro Val Asp Leu Glu 
165 170 17 5 

Glu Gin His Ala Tyr Leu Gin Thr Leu Ser He Lys Glu Arg Leu Ala 
180 185 190 

Leu Ala Asp Gin Glu Ala Asp 
195 



<210> 125 
<211> 996 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (973) 

<223> RXN02267 



<400> 125 

tgcgctcggc aagtgttttg 
accaacgatt caagccttat 



cttatcgacg tctccccaca 
cagttttgta caggaaaata 



taacaatccc aactcgaagc 60 

gtg caa aaa tgg ggt 115 
Val Gin Lys Trp Gly 
1 5 
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tta age ttc gtg gag agg att gtc ate gtg aac aac gtg caa cag ttt 163 

Leu Ser Phe Val Glu Arg He Val He Val Asn Asn Val Gin Gin Phe 

10 15 20 

cat cga ttt ttt gat gat tec gca gtc tat tat ccc tgc ttc gtc ccg 211 

His Arg Phe Phe Asp Asp Ser Ala Val Tyr Tyr Pro Cys Phe Val Pro 

25 30 35 

ctt gac cga gec ate ggc gaa cac ttt gat cgt cag aac aaa ccg atg 259 

Leu Asp Arg Ala He Gly Glu His Phe Asp Arg Gin Asn Lys Pro Met 
40 45 50 



tec aga ttc ate gga acg etc att ctg ccg tta gec aaa ctg gaa gaa 
Ser Arg Phe He Gly Thr Leu He Leu Pro Leu Ala Lys Leu Glu Glu 



55 60 



65 



115 



acc aac acc get tgg ttg gga gat gtg gaa aaa etc ate caa caa cat 
Thr Asn Thr Ala Trp Leu Gly Asp Val Glu Lys Leu He Gin Gin His 
120 125 130 



307 



gec gee caa tac acc ggc gat gaa gtc ctt cgc gtg teg gca gta ate 355 
Ala Ala Gin Tyr Thr Gly Asp Glu Val Leu Arg Val Ser Ala Val He 
70 75 80 85 



agt act gat ggg etc get gat ctg cga agg gat ttt tac gaa etc ccc 403 

Ser Thr Asp Gly Leu Ala Asp Leu Arg Arg Asp Phe Tyr Glu Leu Pro 

90 95 100 

aac ate gac ate gec teg gtg gaa ate aag ctg gtc ggc gca gec etc 4 51 

Asn He Asp He Ala Ser Val Glu lie Lys Leu Val Gly Ala Ala Leu 
105 110 



499 



cgc aac act ttc gta tgg gtt gag att ccg aca gec ctg gtc acc gca 547 
Arg Asn Thr Phe Val Trp Val Glu He Pro Thr Ala Leu Val Thr Ala 
13 5 140 145 

gat att gtc cga aaa etc cgc cac atg gga get ggc ctg aaa tac aga 595 
Asp He Val Arg Lys Leu Arg His Met Gly Ala Gly Leu Lys Tyr Arq 
150 155 i 6 o 16 5 

act gga ggt gat agg gaa gag etc ttc ccc tea ccg cag gac ttg gtc 643 
Thr Gly Gly Asp Arg Glu Glu Leu Phe Pro Ser Pro Gin Asp Leu Val 
170 175 180 

act gtg ctg cgc acc gec ate gat get gca ttg ccg ttt aaa etc act 691 
Thr Val Leu Arg Thr Ala He Asp Ala Ala Leu Pro Phe Lys Leu Thr 
185 190 195 

gca ggc ctg cat cgt get etc agg tat cgt gac gag aaa acc ggc cga 739 
Ala Gly Leu His Arg Ala Leu Arg Tyr Arg Asp Glu Lys Thr Gly Arq 
200 205 210 

ctt cac ttc gga ttc etc aac att gca gec gec gtg gcg aca ctt cgt 787 
Leu His Phe Gly Phe Leu Asn He Ala Ala Ala Val Ala Thr Leu Arq 
2 15 220 225 

get gga aaa ggc gag gca gag gca ctg aag ate ctt gaa ggc gat gat 835 
Ala Gly Lys Gly Glu Ala Glu Ala Leu Lys He Leu Glu Gly Asp Asp 
230 2 35 240 245 

gec get ccg ctt att cac gca eta caa age ggc gaa aac tgg egg gat 883 
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Ala Ala Pro Leu lie His Ala Leu Gin Ser Gly Glu Asn Trp Arg Asp 
250 255 260 

tec ttc cgc age ttc agt acc tgc aat gtt gtt gaa cca etc aac act 931 
Ser Phe Arg Ser Phe Ser Thr Cys Asn Val Val Glu Pro Leu Asn Thr 
265 270 275 

ctg att gat ctt gat gtg ttg gcg gaa gga gac gta cat ccc 973 
Leu lie Asp Leu Asp Val Leu Ala Glu Gly Asp Val His Pro 
280 285 290 

taaggatcga cgctagttag ate 995 



<210> 126 

<211> 291 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 126 

Val Gin Lys Trp Gly Leu Ser Phe Val Glu Arg He Val He Val Asn 
1 5 10 15 

Asn Val Gin Gin Phe His Arg Phe Phe Asp Asp Ser Ala Val Tyr Tyr 
20 25 30 

Pro Cys Phe Val Pro Leu Asp Arg Ala He Gly Glu His Phe Asp Arg 
35 40 45 

Gin Asn Lys Pro Met Ser Arg Phe He Gly Thr Leu He Leu Pro Leu 
50 55 60 

Ala Lys Leu Glu Glu Ala Ala Gin Tyr Thr Gly Asp Glu Val Leu Arg 
65 70 75 80 

Val Ser Ala Val He Ser Thr Asp Gly Leu Ala Asp Leu Arg Arg Asp 
85 90 95 

Phe Tyr Glu Leu Pro Asn He Asp He Ala Ser Val Glu He Lys Leu 
100 105 HO 

Val Gly Ala Ala Leu Thr Asn Thr Ala Trp Leu Gly Asp Val Glu Lys 
115 120 125 

Leu He Gin Gin His Arg Asn Thr Phe Val Trp Val Glu He Pro Thr 
130 135 140 

Ala Leu Val Thr Ala Asp He Val Arg Lys Leu Arg His Met Gly Ala 
145 150 155 160 

Gly Leu Lys Tyr Arg Thr Gly Gly Asp Arg Glu Glu Leu Phe Pro Ser 
165 170 175 

Pro Gin Asp Leu Val Thr Val Leu Arg Thr Ala He Asp Ala Ala Leu 
180 185 190 

Pro Phe Lys Leu Thr Ala Gly Leu His Arg Ala Leu Arg Tyr Arg Asp 
195 200 205 

Glu Lys Thr Gly Arg Leu His Phe Gly Phe Leu Asn He Ala Ala Ala 
210 215 220 



BGM27CP 




Val Ala Thr Leu Arg Ala Gly Lys 
225 230 

Leu Glu Gly Asp Asp Ala Ala Pro 
245 

Glu Asn Trp Arg Asp Ser Phe Arg 
260 

Glu Pro Leu Asn Thr Leu lie Asp 

275 280 

Val His Pro 
290 




Gly Glu Ala Glu Ala Leu Lys lie 
235 240 

Leu lie His Ala Leu Gin Ser Gly 
250 255 

Ser Phe Ser Thr Cys Asn Val Val 
265 270 

Leu Asp Val Leu Ala Glu Gly Asp 
285 



<210> 127 
<211> 729 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (706) 

<223> RXN02988 

<400> 127 

agcggcaaat atgtgcggct tggcataaac tgtgtccatc ggtacctgtg taatagacac 60 

acggtaaaca cgcacaagat aaaacattgc gagatttttc atg agt aca aaa ccc 115 

Met Ser Thr Lys Pro 
1 5 

act att gtg tec aca ttt tct ggt tgc ggt ggc etc gat ctt ggc etc 163 
Thr lie Val Ser Thr Phe Ser Gly Cys Gly Gly Leu Asp Leu Gly Leu 
10 15 20 

caa gag gtc gga ttc gac ccc att tgg gec aac gac ttc tea gaa gaa 211 
Gin Glu Val Gly Phe Asp Pro lie Trp Ala Asn Asp Phe Ser Glu Glu 
25 30 35 

gca gtc caa acc tat aag cac aac ate ggt gac cac att gtt cac ggc 259 
Ala Val Gin Thr Tyr Lys His Asn lie Gly Asp His lie Val His Gly 
40 45 50 

gac ate act gaa att gat ccg ttt act gat gac acc ate cct gac ggc 307 
Asp lie Thr Glu lie Asp Pro Phe Thr Asp Asp Thr lie Pro Asp Gly 
55 60 65 

gat etc gtc acc ggc ggc ttc ccg tgc cag gac ttc tec atg ate tgg 355 
Asp Leu Val Thr Gly Gly Phe Pro Cys Gin Asp Phe Ser Met lie Trp 
70 75 80 85 

aag cgt cct gga etc gac ggc aag cgt ggc acc ctg tac caa aac ttc 403 
Lys Arg Pro Gly Leu Asp Gly Lys Arg Gly Thr Leu Tyr Gin Asn Phe 
90 95 100 



cgt gac ttt gtt gca gca aag aag cct aaa gec ttt ate gca gaa aac 451 
Arg Asp Phe Val Ala Ala Lys Lys Pro Lys Ala Phe lie Ala Glu Asn 
105 * 110 115 



BGI-127CP 




gtg aag ggc eta etc act get aac cag cac aag get att aag acc ata 499 

Val Lys Gly Leu Leu Thr Ala Asn Gin His Lys Ala lie Lys Thr lie 
120 125 130 

ttg aag acc teg aag ctg ttg age ctg get aca teg tea age etc gec 547 

Leu Lys Thr Ser Lys Leu Leu Ser Leu Ala Thr Ser Ser Ser Leu Ala 

135 140 145 

tgt aca act teg ctg aat acg gtg tec cac aat tec gcg aac gtg tgc 595 

Cys Thr Thr Ser Leu Asn Thr Val Ser His Asn Ser Ala Asn Val Cys 

150 155 160 165 

tea ttg ttg gca ttc gee gtg aca ccg get ttg att tea age acc cag 643 

Ser Leu Leu Ala Phe Ala Val Thr Pro Ala Leu lie Ser Ser Thr Gin 

170 175 180 

etc eta ccc atg gee etc gcg gtg aca tgc cgt ata aga ctg ccg gcg 691 

Leu Leu Pro Met Ala Leu Ala Val Thr Cys Arg lie Arg Leu Pro Ala 

185 190 195 

aag cgc tea aag gcg tgaaggatgt ccccacaaac aac 729 
Lys Arg Ser Lys Ala 
200 



<210> 128 
<211> 202 
<212> PRT 

<213> Cor ynebacterium glutamicum 
<400> 128 

Met Ser Thr Lys Pro Thr lie Val Ser Thr Phe Ser Gly Cys Gly Gly 
15 10 15 

Leu Asp Leu Gly Leu Gin Glu Val Gly Phe Asp Pro lie Trp Ala Asn 
20 25 30 

Asp Phe Ser Glu Glu Ala Val Gin Thr Tyr Lys His Asn lie Gly Asp 
35 40 45 

His lie Val His Gly Asp lie Thr Glu lie Asp Pro Phe Thr Asp Asp 
50 55 60 

Thr lie Pro Asp Gly Asp Leu Val Thr Gly Gly Phe Pro Cys Gin Asp 
65 70 75 80 

Phe Ser Met lie Trp Lys Arg Pro Gly Leu Asp Gly Lys Arg Gly Thr 
85 90 95 

Leu Tyr Gin Asn Phe Arg Asp Phe Val Ala Ala Lys Lys Pro Lys Ala 
100 105 110 

Phe lie Ala Glu Asn Val Lys Gly Leu Leu Thr Ala Asn Gin His Lys 
115 120 125 

Ala lie Lys Thr lie Leu Lys Thr Ser Lys Leu Leu Ser Leu Ala Thr 
130 135 140 



Ser Ser Ser Leu Ala Cys Thr Thr Ser Leu Asn Thr Val Ser His Asn 
145 150 155 160 



BGI-127CP 




Ser Ala Asn Val Cys Ser Leu Leu Ala Phe Ala Val Thr Pro Ala Leu 
165 170 175 

lie Ser Ser Thr Gin Leu Leu Pro Met Ala Leu Ala Val Thr Cys Arg 
180 185 190 

lie Arg Leu Pro Ala Lys Arg Ser Lys Ala 
195 200 



<210> 129 
<211> 588 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (565) 

<223> RXN00127 

<400> 129 

atgtggtggt tgtggggcgc cgggggcgtc gttatgcagt gactgccagc gtgtgtggag 60 

gaagccgcca acattggcgc ggcttgattt agatttaccg gtg tgg acg ttg teg 115 

Val Trp Thr Leu Ser 

1 5 

ccg tat gac ggc ccg cat cgc aac gtg etc att gcg ctg aag gag cac 163 

Pro Tyr Asp Gly Pro His Arg Asn Val Leu He Ala Leu Lys Glu His 

10 15 20 

ggc cgt gca gac ctt gtg gcg ttt gtg ggc gcg gtg gtg ggg gcg teg 211 
Gly Arg Ala Asp Leu Val Ala Phe Val Gly Ala Val Val Gly Ala Ser 
25 30 35 

ata age tat ctg gcg get cag ggg gaa att gag cac gac ate acg ctg 259 
He Ser Tyr Leu Ala Ala Gin Gly Glu He Glu His Asp He Thr Leu 
40 45 50 

gtt ccg gcg ccc acc cgc gec acc teg cga cgc egg egg ggc ggc gat 307 
Val Pro Ala Pro Thr Arg Ala Thr Ser Arg Arg Arg Arg Gly Gly Asp 
55 60 65 

ccg gtt gag egg gtg tgc aat gca tea cgc tta teg acg ttt ccc tgc 355 
Pro Val Glu Arg Val Cys Asn Ala Ser Arg Leu Ser Thr Phe Pro Cys 
70 75 80 85 

ctt caa ate tea tec cgc aca cca gac tec gtc ggt caa act gcg caa 403 
Leu Gin He Ser Ser Arg Thr Pro Asp Ser Val Gly Gin Thr Ala Gin 
90 95 100 

cag cga aga etc aat atg cga gtg gag tta gtc cga caa cct egg ggt 451 
Gin Arg Arg Leu Asn Met Arg Val Glu Leu Val Arg Gin Pro Arg Gly 
105 HO 115 

tct gtc ttg ate ate gac gat gtg gta aca acg ggg gca act att tec 499 
Ser Val Leu lie He Asp Asp Val Val Thr Thr Gly Ala Thr lie Ser 
120 125 130 



gca tct gca aac gtt ctt cgc gca gcg ggt gtg cag gtc aga gga get 547 



BGI-127CP _, 8? 

Ala Ser Ala Asn Val Leu Arg Ala Ala Gly Val Gin Val Arg Gly Ala 

140 145 

jT ^ tg ° ° aa gCg tgatcttgga tataaaaggg gcc 

Leu Thr Tyr Cys Gin Ala 
150 155 

<210> 130 
<211> 155 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Val Trp Thr Leu Ser Pro Tyr Asp Gly Pro His Arg Asn Val Leu He 



10 



15 



588 



Ala Leu Lys Glu His Gly Arg Ala Asp Leu Val Ala Phe Val Gly Ala 
20 25 30 

Val Val Gly Ala Ser He Ser Tyr Leu Ala Ala Gin Gly Glu He Glu 
35 40 45 

His Asp lie Thr Leu Val Pro Ala Pro Thr Arg Ala Thr Ser Arg Arg 

55 60 

Arg Arg Gly Gly Asp Pro Val Glu Arg Val Cys Asn Ala Ser Arg Leu 

70 ^5 80 

Ser Thr Phe Pro Cys Leu Gin He Ser Ser Arg Thr Pro Asp Ser Val 
85 90 95 

Gly Gin Thr Ala Gin Gin Arg Arg Leu Asn Met Arg Val Glu Leu Val 
100 105 110 

Arg Gin Pro Arg Gly Ser Val Leu He lie Asp Asp Val Val Thr Thr 
H5 120 125 

Gly Ala Thr He Ser Ala Ser Ala Asn Val Leu Arg Ala Ala Gly Val 

135 ]_40 

Gin Val Arg Gly Ala Leu Thr Tyr Cys Gin Ala 
145 150 155 

<210> 131 
<211> 864 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXN02938 

<400> 131 

accatcgtgg tttctccaga cggcaatgta gtggacacct tcccgcagcc tttcgaaacc 60 

atcgatgacc tcgaaaccgc tgtggcaggg gcgctgcaga atg cgt aac tac cct 115 

Met Arg Asn Tyr Pro 
1 5 



BGI-127CP . | 83 



gat tta ccg cat gat ttc cca ggt caa aac aca gag etc acc ccc gca 
Asp Leu Pro His Asp Phe Pro Gly Gin Asn Thr Glu Leu Thr Pro Ala 



163 



10 15 



20 



aag gca ccc gtg tgg atg cac cga etc tta gac cgc ate cac acc ggc 211 
Lys Ala Pro Val Trp Met His Arg Leu Leu Asp Arg He His Thr Gly 
25 30 35 

a 90 ^° CCg ° tg gaC ggt gCg gaa acg ctc 99 c 9 ac aca 259 

Arg Met Ala Asn Pro Leu Asp Gly Ala Glu Thr Leu Gly Asp Thr Asp 

40 45 50 

tec gaa aag cgc get gcc gtg ctc atg eta ttt tct ggc teg gaa acc 307 
Ser Glu Lys Arg Ala Ala Val Leu Met Leu Phe Ser Gly Ser Glu Thr 
55 60 65 

tec ttt gac ctg ccc aat gac gcc tec gtg ctg ctg acg cac cgc acc 355 
Ser Phe Asp Leu Pro Asn Asp Ala Ser Val Leu Leu Thr His Arq Thr 
70 75 80 y 85 

ccg acg atg cgt tec cat gca ggt cag att gcc ttt ccc ggt ggc cga 403 
Pro Thr Met Arg Ser His Ala Gly Gin He Ala Phe Pro Gly Gly Arg 
90 95 100 

ate gac ccc acc gat act aac gcc gtg gac tgc gcc ttc cgc gag gcc 451 
He Asp Pro Thr Asp Thr Asn Ala Val Asp Cys Ala Phe Arg Glu Ala 
105 110 115 

tgg gaa gaa acc ggg ctg gat cgc cgc acc gca acc cca tta gcc cag 499 
Trp Glu Glu Thr Gly Leu Asp Arg Arg Thr Ala Thr Pro Leu Ala Gin 
120 125 130 

etc aac gag gtg cac ate cgt gcc acc gga tac ccc gtc tac cca ate 547 
Leu Asn Glu Val His He Arg Ala Thr Gly Tyr Pro Val Tyr Pro He 
13 5 140 145 

ctt gga cac tgg cac acc cca tea ccc gtc gcc gtg gcc age cca cac 595 
Leu Gly His Trp His Thr Pro Ser Pro Val Ala Val Ala Ser Pro His 
150 155 leo 165 

g ? a f£ C gaC g f a gtt ttg gac gcc cca ctc tac gac ctc ate gac ccc 643 
Glu Thr Asp Glu Val Leu Asp Ala Pro Leu Tyr Asp Leu He Asp Pro 

170 175 180 

aaa aac cgc ctc atg gtc ggc tgg cgc gaa tgg cac gga cca gcg ttt 691 
Lys Asn Arg Leu Met Val Gly Trp Arg Glu Trp His Gly Pro Ala Phe 
185 190 195 



cga ate aac gac tac ate ate tgg gga ttc acc ggc gga eta ctc tec 
Arg He Asn Asp Tyr He He Trp Gly Phe Thr Gly Gly Leu Leu Ser 
2 °0 205 210 

gcg ate etc gac acc gcc ggc tgg gcc acc gaa tgg gac acc gac cgc 
Ala lie Leu Asp Thr Ala Gly Trp Ala Thr Glu Trp Asp Thr Asp Arg 
215 220 225 

ate ttc gac ctg gaa aat aca ttg tea aca tct cgc aac aat gag cgt 
He Phe Asp Leu Glu Asn Thr Leu Ser Thr Ser Arg Asn Asn Glu Arg 

235 240 245 



739 



787 



835 



BGI-127CP - 184- 



atg cgt taggctgacg ggctccggtg gcc 864 
Met Arg 



<210> 132 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Arg Asn Tyr Pro Asp Leu Pro His Asp Phe Pro Gly Gin Asn Thr 
15 10 15 

Glu Leu Thr Pro Ala Lys Ala Pro Val Trp Met His Arg Leu Leu Asp 
20 25 30 

Arg lie His Thr Gly Arg Met Ala Asn Pro Leu Asp Gly Ala Glu Thr 
35 40 45 

Leu Gly Asp Thr Asp Ser Glu Lys Arg Ala Ala Val Leu Met Leu Phe 
50 55 60 

Ser Gly Ser Glu Thr Ser Phe Asp Leu Pro Asn Asp Ala Ser Val Leu 
65 70 75 80 

Leu Thr His Arg Thr Pro Thr Met Arg Ser His Ala Gly Gin lie Ala 
85 90 95 

Phe Pro Gly Gly Arg lie Asp Pro Thr Asp Thr Asn Ala Val Asp Cys 
100 105 110 

Ala Phe Arg Glu Ala Trp Glu Glu Thr Gly Leu Asp Arg Arg Thr Ala 
115 120 125 

Thr Pro Leu Ala Gin Leu Asn Glu Val His lie Arg Ala Thr Gly Tyr 
130 135 140 

Pro Val Tyr Pro lie Leu Gly His Trp His Thr Pro Ser Pro Val Ala 
145 150 155 160 

Val Ala Ser Pro His Glu Thr Asp Glu Val Leu Asp Ala Pro Leu Tyr 
165 170 175 

Asp Leu lie Asp Pro Lys Asn Arg Leu Met Val Gly Trp Arg Glu Trp 
180 185 190 

His Gly Pro Ala Phe Arg lie Asn Asp Tyr lie lie Trp Gly Phe Thr 
195 200 205 

Gly Gly Leu Leu Ser Ala lie Leu Asp Thr Ala Gly Trp Ala Thr Glu 
210 215 220 

Trp Asp Thr Asp Arg lie Phe Asp Leu Glu Asn Thr Leu Ser Thr Ser 
225 230 235 240 

Arg Asn Asn Glu Arg Met Arg 
245 



<210> 133 



BGI-I27CP . , 85 



<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (83) . . (574) 

<223> RXN03102 

<400> 133 

cgtggtcacg ggtctgcagt acctgtggga ttcacgaaag tccgcagaaa gctagaccat 60 

gtcggagaat ctggcggggc gagtg gtg gag ctg ttg aaa teg cgc ggt gaa 112 

Val Val Glu Leu Leu Lys Ser Arg Gly Glu 
1 5 10 

f g n? 9 ^ gt gaa tcc ctc acc gcc ggc ctt gcc a gt gcg ac g ieo 

Thr Leu Ala Phe Cys Glu Ser Leu Thr Ala Gly Leu Ala Ser Ala Thr 
15 20 25 

ate gca gag ate ccc ggc gcc tea gtg gta ctt aaa ggc ggg ctg gtc 208 
He Ala Glu He Pro Gly Ala Ser Val Val Leu Lys Gly Gly Leu Val 
30 35 40 

Thr Tvr A? C tk C ^ gtt gCg C " gCC ggt gtg ccg ca 9 ^ 256 

Thr Tyr Ala Thr Glu Leu Lys Val Ala Leu Ala Gly Val Pro Gin Glu 

45 50 



55 



ctt ate gac gcg cac ggc gtt gtt tcc ccg cag tgc gcc cgt gcg atg 
Leu lie Asp Ala His Gly Val Val Ser Pro Gin Cys Ala Arg Ala Met 
60 65 70 



304 



111 hr r? 9 I? tgC Cag gCa gat tgg gcg gtt tc ? ct = 352 

Ala Thr Gly Ala Ala His Arg Cys Gin Ala Asp Trp Ala Val Ser Leu 

75 80 85 9Q 

th 9 - r? c v fc ? ^ gc ccc agc aaa caa gat ggt cat ccg g^ ggg g* a ^oo 

Thr Gly Val Ala Gly Pro Ser Lys Gin Asp Gly His Pro Val Gly Glu 
95 100 105 

gtg tgg ate gga gtg get ggt cct gcg cat ttt ggg gcg teg gga aca 
Val Trp He Gly Val Ala Gly Pro Ala His Phe Gly Ala Ser Gly Thr 
110 115 120 

att gac gcg tat cgt gcg ttt gaa agt gaa caa cag gta ata ttg get 
He Asp Ala Tyr Arg Ala Phe Glu Ser Glu Gin Gin Val He Leu Ala 
125 130 135 

gaa ttg gga egg cat cat att aga gag tct get gtg cag caa agc ttt 
Glu Leu Gly Arg His His He Arg Glu Ser Ala Val Gin Gin Ser Phe 
140 145 150 

cgc ctg ctg att gac cat att gag teg cag tgactcaagt ttccaggtaa 
Arg Leu Leu He Asp His He Glu Ser Gin 
155 16 o 

act 

597 



448 



496 



544 



594 



<210> 134 
<211> 164 



BGI-127CP A _ 186 . 



<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Val Val Glu Leu Leu Lys Ser Arg Gly Glu Thr Leu Ala Phe Cys Glu 
15 10 — 



15 



Ser Leu Thr Ala Gly Leu Ala Ser Ala Thr He Ala Glu He Pro Gly 
20 25 30 

Ala Ser Val Val Leu Lys Gly Gly Leu Val Thr Tyr Ala Thr Glu Leu 
35 40 45 

Lys Val Ala Leu Ala Gly Val Pro Gin Glu Leu He Asp Ala His Gly 
50 55 60 

Val Val Ser Pro Gin Cys Ala Arg Ala Met Ala Thr Gly Ala Ala His 
65 ™ 75 80 

Arg Cys Gin Ala Asp Trp Ala Val Ser Leu Thr Gly Val Ala Gly Pro 
85 90 95 

Ser Lys Gin Asp Gly His Pro Val Gly Glu Val Trp He Gly Val Ala 
100 105 HO 

Gly Pro Ala His Phe Gly Ala Ser Gly Thr He Asp Ala Tyr Arg Ala 
115 120 125 

Phe Glu Ser Glu Gin Gin Val He Leu Ala Glu Leu Gly Arg His His 
130 135 14Q 

He Arg Glu Ser Ala Val Gin Gin Ser Phe Arg Leu Leu He Asp His 
145 150 155 i 6 o 

He Glu Ser Gin 



<210> 135 

<211> 933 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (910) 

<223> RXN03118 

<400> 135 

acactcccgt cgatctagag gaacagcacg cgtacctgca gacgctctcc attaaggaac 60 

gtctcgcgct ggctgatcag gaagctgatt aagtagatat atg aag ccc acc gtt 115 

Met Lys Pro Thr Val 



1 5 



163 



aat gtt gtg ttc aat gcg cat cac ccc aaa gat acg cag ccg ttg gat 

Asn Val Val Phe Asn Ala His His Pro Lys Asp Thr Gin Pro Leu Asp 

10 15 20 

aag ttc ttc gat aaa gaa ctt aaa gac aca cat cat etc gat ata acg 211 

Lys Phe Phe Asp Lys Glu Leu Lys Asp Thr His His Leu Asp He Thr 



BGI-127CP — . 187- 



25 30 35 

gtg ggt tat ate agt gag aaa tea eta caa tat ttg ctt ctt att gca 259 

Val Gly Tyr He Ser Glu Lys Ser Leu Gin Tyr Leu Leu Leu He Ala 
40 45 50 

ggc act tac ccc gac etc acc att aca ctt acc tgt gga atg cac get 307 

Gly Thr Tyr Pro Asp Leu Thr He Thr Leu Thr Cys Gly Met His Ala 
55 60 65 

cgt gaa ggc atg act get gec caa ctg cat cat gcg cga gtg etc cat 355 

Arg Glu Gly Met Thr Ala Ala Gin Leu His His Ala Arg Val Leu His 



70 75 80 



85 



gac tac tta age gac cat gat cga ggc ggg gtg ttc gtt att ccc cga 
Asp Tyr Leu Ser Asp His Asp Arg Gly Gly Val Phe Val He Pro Arg 
90 95 100 



ccc att gac acc gcg cat gtc ccc ate att aaa gat caa gaa tec ccg 
Pro He Asp Thr Ala His Val Pro He He Lys Asp Gin Glu Ser Pro 
170 175 180 



403 



ttg cgt tat cac ggg aaa ate tat ctt ttc cac aag aac cag cac aca 451 

Leu Arg Tyr His Gly Lys He Tyr Leu Phe His Lys Asn Gin His Thr 

105 110 115 

gat cct att get tat ate ggt age get aac etc tea gee ate gtt cct 499 

Asp Pro He Ala Tyr He Gly Ser Ala Asn Leu Ser Ala He Val Pro 
120 125 130 

ggg tac acc tct aca ttc gag ccc ggc gtc ate tta gac ccc gca cct 547 

Gly Tyr Thr Ser Thr Phe Glu Pro Gly Val He Leu Asp Pro Ala Pro 

I 35 140 145 

gaa gat etc gtg ctt cat etc aac cgt gat gtc gta ccc eta tgt gtc 595 

Glu Asp Leu Val Leu His Leu Asn Arg Asp Val Val Pro Leu Cys Val 
I 50 155 160 165 



643 



atg aag cac gtc get gaa gca aca get gtg tec acc tct gat gtt gtt 691 
Met Lys His Val Ala Glu Ala Thr Ala Val Ser Thr Ser Asp Val Val 
185 190 195 

gee ate atg tec age cca ttt act tat agt ttt gac ctt aaa etc aaa 739 
Ala He Met Ser Ser Pro Phe Thr Tyr Ser Phe Asp Leu Lys Leu Lys 
200 205 210 

gee act gee age age aac etc aat get cat aac tea ggc ggt ggc gcg 787 
Ala Thr Ala Ser Ser Asn Leu Asn Ala His Asn Ser Gly Gly Gly Ala 
215 220 225 

cgc aaa cag aaa aac ggt age ttc ctt gca cgc aat tgg tat gag ggc 835 
Arg Lys Gin Lys Asn Gly Ser Phe Leu Ala Arg Asn Trp Tyr Glu Gly 
230 235 240 245 

gaa ate att gtc ggt gtc gag aca aca aga etc cca ggt tac cca caa 883 
Glu He He Val Gly Val Glu Thr Thr Arg Leu Pro Gly Tyr Pro Gin 
250 255 260 

aac aaa tec gaa ttc act gcg ggt cac tgatgaegge tggtcatttg 930 
Asn Lys Ser Glu Phe Thr Ala Gly His 
265 270 



BGI-127CP -188- 



933 



<210> 136 
<211> 270 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Met Lys Pro Thr Val Asn Val Val Phe Asn Ala His His Pro Lys Asp 
1 5 10 15 

Thr Gin Pro Leu Asp Lys Phe Phe Asp Lys Glu Leu Lys Asp Thr His 
20 25 30 

His Leu Asp He Thr Val Gly Tyr He Ser Glu Lys Ser Leu Gin Tyr 
35 40 45 

Leu Leu Leu He Ala Gly Thr Tyr Pro Asp Leu Thr He Thr Leu Thr 
50 55 60 

Cys Gly Met His Ala Arg Glu Gly Met Thr Ala Ala Gin Leu His His 
65 7 ° 75 80 

Ala Arg Val Leu His Asp Tyr Leu Ser Asp His Asp Arg Gly Gly Val 
85 90 95 

Phe Val He Pro Arg Leu Arg Tyr His Gly Lys He Tyr Leu Phe His 
1Q 0 105 HO 

Lys Asn Gin His Thr Asp Pro He Ala Tyr He Gly Ser Ala Asn Leu 
115 120 125 

Ser Ala He Val Pro Gly Tyr Thr Ser Thr Phe Glu Pro Gly Val He 
130 135 140 

Leu Asp Pro Ala Pro Glu Asp Leu Val Leu His Leu Asn Arg Asp Val 
145 150 155 iso 

Val Pro Leu Cys Val Pro He Asp Thr Ala His Val Pro He He Lys 
165 170 175 

Asp Gin Glu Ser Pro Met Lys His Val Ala Glu Ala Thr Ala Val Ser 
180 185 190 

Thr Ser Asp Val Val Ala He Met Ser Ser Pro Phe Thr Tyr Ser Phe 
195 200 205 

Asp Leu Lys Leu Lys Ala Thr Ala Ser Ser Asn Leu Asn Ala His Asn 
210 215 220 

Ser Gly Gly Gly Ala Arg Lys Gin Lys Asn Gly Ser Phe Leu Ala Arg 
225 230 235 240 

Asn Trp Tyr Glu Gly Glu He He Val Gly Val Glu Thr Thr Arg Leu 
245 250 255 

Pro Gly Tyr Pro Gin Asn Lys Ser Glu Phe Thr Ala Gly His 
260 265 270 



BGM27CP 



-189- 



<210> 137 
<211> 1263 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1240) 
<223> RXN02989 



<400> 137 

aggggtcact gctgcagtgc tgttttagtc agtgctgaag tgatgcaacc gtaggaattt 60 

tcgtccacat caacgtcaat aaaactaaga ggaattaaaa atg get ccc aag aag 115 

Met Ala Pro Lys Lys 
1 5 

aca gca aca aag gca act gec gec aag ggg aat gat cgt cag aag gca 163 
Thr Ala Thr Lys Ala Thr Ala Ala Lys Gly Asn Asp Arg Gin Lys Ala 
10 15 20 

ctt gat gec gca eta gee ctg att gag aag gat ttc ggt aaa ggc get 211 
Leu Asp Ala Ala Leu Ala Leu lie Glu Lys Asp Phe Gly Lys Gly Ala 
25 30 35 

gtc atg cgt ctg ggt gat gag aat cgt ccg cca ate cag acc ate tea 259 
Val Met Arg Leu Gly Asp Glu Asn Arg Pro Pro lie Gin Thr He Ser 
40 45 50 

tct ggt aac acc gcg att gat att gee ttg ggt ate ggt gga ttc cca 307 
Ser Gly Asn Thr Ala He Asp He Ala Leu Gly He Gly Gly Phe Pro 
55 60 65 

cgt ggt cga ate gtt gag gtg tat ggc cca gaa tea tea ggt aaa acc 355 
Arg Gly Arg He Val Glu Val Tyr Gly Pro Glu Ser Ser Gly Lys Thr 
70 7 5 80 85 

acc gtt gca ctg cac gca att gcg cag gca caa aag gec ggc ggc ate 403 
Thr Val Ala Leu His Ala He Ala Gin Ala Gin Lys Ala Gly Gly He 
90 95 100 

get gca ttc att gac gec gag cac gcg ttg gat cca gat tat get cgc 451 
Ala Ala Phe He Asp Ala Glu His Ala Leu Asp Pro Asp Tyr Ala Arg 
105 HO 115 

aag ctt ggt gta gat act gat gcg ctt ctg gtt teg cag cca gac act 499 
Lys Leu Gly Val Asp Thr Asp Ala Leu Leu Val Ser Gin Pro Asp Thr 
120 125 130 

ggt gag caa gca eta gaa ate gec gac atg ctg gtt cgt tec ggc gca 547 
Gly Glu Gin Ala Leu Glu He Ala Asp Met Leu Val Arg Ser Gly Ala 
135 140 145 

ate gac ate ate gtg att gac teg gtg get gcg ctg aca cca aag get 595 
He Asp He He Val He Asp Ser Val Ala Ala Leu Thr Pro Lys Ala 
150 155 160 165 

gaa att gaa ggc gaa atg ggc gat age cac gtt ggt ctt cag gee cgc 643 
Glu He Glu Gly Glu Met Gly Asp Ser His Val Gly Leu Gin Ala Arg 
170 175 180 
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etc atg age cag gcg ctt cgt aag atg aca ggt gcg ctg tac aac teg 691 
Leu Met Ser Gin Ala Leu Arg Lys Met Thr Gly Ala Leu Tyr Asn Ser 
185 190 195 

ggt ace ace gcg ate ttc att aac cag ctg cgt gaa aag ate ggt gtg 739 

Gly Thr Thr Ala lie Phe lie Asn Gin Leu Arg Glu Lys He Gly Val 

200 205 210 

atg ttc ggt tec cca gaa ace ace acc ggt ggt aag gee ctg aag ttc 787 

Met Phe Gly Ser Pro Glu Thr Thr Thr Gly Gly Lys Ala Leu Lys Phe 
215 220 225 

tac gca tct gtt cgt tgt gac att cga cga ate cag act ctg aag gac 835 

Tyr Ala Ser Val Arg Cys Asp He Arg Arg He Gin Thr Leu Lys Asp 
230 235 240 245 

gga cag gat gee att ggt aac cgc acc cgc ttg aag gtc gtt aag aac 883 

Gly Gin Asp Ala He Gly Asn Arg Thr Arg Leu Lys Val Val Lys Asn 
250 255 260 



aag gtc tec cca ccg ttc aag ate get gaa ttc gac ate atg tac ggc 
Lys Val Ser Pro Pro Phe Lys He Ala Glu Phe Asp He Met Tyr Gly 
265 270 275 



931 



gaa ggc ate tec cgt gaa tec tec gtc att gac ttg gca gtg gac aac 979 

Glu Gly He Ser Arg Glu Ser Ser Val He Asp Leu Ala Val Asp Asn 

280 285 290 

ggc att gtg aag aag tea ggt tec tgg ttc acc tac gag ggc gaa cag 1027 

Gly He Val Lys Lys Ser Gly Ser Trp Phe Thr Tyr Glu Gly Glu Gin 

295 300 305 

ctt ggt caa ggt aag gaa aag gtg cgt ctt tec etc aag gag aac cct 1075 

Leu Gly Gin Gly Lys Glu Lys Val Arg Leu Ser Leu Lys Glu Asn Pro 

310 315 320 325 

gaa etc acc gat gag ctg gaa gat aag ate ttc aag aag ctg gga gta 1123 

Glu Leu Thr Asp Glu Leu Glu Asp Lys He Phe Lys Lys Leu Gly Val 
330 335 340 

ggc aag tac get gca gec tea gat gaa etc acc gac gat cca gta gag 1171 

Gly Lys Tyr Ala Ala Ala Ser Asp Glu Leu Thr Asp Asp Pro Val Glu 
345 350 355 

etc gtg cct aac gtt gac ttc gat gat gaa gee gac acc gaa gee gac 1219 

Leu Val Pro Asn Val Asp Phe Asp Asp Glu Ala Asp Thr Glu Ala Asp 

360 365 370 

acc gaa gca gac get gaa gac taagcaccag ttttaacaaa gca 1263 

Thr Glu Ala Asp Ala Glu Asp 

375 380 



<210> 138 
<211> 380 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 138 

Met Ala Pro Lys Lys Thr Ala Thr Lys Ala Thr Ala Ala Lys Gly Asn 
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1 



5 



10 



15 



Asp Arg Gin Lys Ala Leu Asp Ala Ala Leu Ala Leu lie Glu Lys Asp 
20 25 30 

Phe Gly Lys Gly Ala Val Met Arg Leu Gly Asp Glu Asn Arg Pro Pro 
35 40 45 

lie Gin Thr lie Ser Ser Gly Asn Thr Ala lie Asp lie Ala Leu Gly 
50 55 60 

lie Gly Gly Phe Pro Arg Gly Arg lie Val Glu Val Tyr Gly Pro Glu 
65 70 75 80 

Ser Ser Gly Lys Thr Thr Val Ala Leu His Ala lie Ala Gin Ala Gin 
85 90 95 

Lys Ala Gly Gly lie Ala Ala Phe lie Asp Ala Glu His Ala Leu Asp 
100 105 110 

Pro Asp Tyr Ala Arg Lys Leu Gly Val Asp Thr Asp Ala Leu Leu Val 
115 120 125 

Ser Gin Pro Asp Thr Gly Glu Gin Ala Leu Glu lie Ala Asp Met Leu 
130 135 140 

Val Arg Ser Gly Ala lie Asp lie lie Val lie Asp Ser Val Ala Ala 
145 150 155 ' 160 

Leu Thr Pro Lys Ala Glu lie Glu Gly Glu Met Gly Asp Ser His Val 
165 170 175 

Gly Leu Gin Ala Arg Leu Met Ser Gin Ala Leu Arg Lys Met Thr Gly 
180 185 190 

Ala Leu Tyr Asn Ser Gly Thr Thr Ala lie Phe lie Asn Gin Leu Arg 
195 200 205 

Glu Lys lie Gly Val Met Phe Gly Ser Pro Glu Thr Thr Thr Gly Gly 
210 215 220 

Lys Ala Leu Lys Phe Tyr Ala Ser Val Arg Cys Asp lie Arg Arg lie 
225 230 235 240 

Gin Thr Leu Lys Asp Gly Gin Asp Ala lie Gly Asn Arg Thr Arg Leu 
245 250 255 

Lys Val Val Lys Asn Lys Val Ser Pro Pro Phe Lys lie Ala Glu Phe 
260 265 270 

Asp lie Met Tyr Gly Glu Gly lie Ser Arg Glu Ser Ser Val lie Asp 
275 280 285 

Leu Ala Val Asp Asn Gly lie Val Lys Lys Ser Gly Ser Trp Phe Thr 
290 295 300 

Tyr Glu Gly Glu Gin Leu Gly Gin Gly Lys Glu Lys Val Arg Leu Ser 
305 310 315 320 



Leu Lys Glu Asn Pro Glu Leu Thr Asp Glu Leu Glu Asp Lys lie Phe 
325 330 335 
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Lys Lys Leu Gly Val Gly Lys Tyr Ala Ala Ala Ser Asp Glu Leu Thr 
340 345 350 

Asp Asp Pro Val Glu Leu Val Pro Asn Val Asp Phe Asp Asp Glu Ala 
355 360 365 

Asp Thr Glu Ala Asp Thr Glu Ala Asp Ala Glu Asp 
370 375 380 



<210> 139 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN03168 

<400> 139 

ccctcgatta ttacaatccg gctacttcgg aagcgtttgt ggccggattt ttctatcctg 60 

gaaggtatta atacttcttt aagggtcgga ggattttcgt atg tct act aga aca 115 

Met Ser Thr Arg Thr 
1 5 

acg cca caa gac cgt tat acc gac gaa tac ggc ate gaa cgc gtc aac 163 
Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly He Glu Arg Val Asn 
10 15 20 

aag gat gaa ccc ggc ctg gtg gac aaa etc egg gac aag cac gac tgg 211 
Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg Asp Lys His Asp Trp 
25 30 35 

ttt gat cat etc atg cgc atg aat gaa cgt ttc ggc gca aaa ggt ggc 259 
Phe Asp His Leu Met Arg Met Asn Glu Arg Phe Gly Ala Lys Gly Gly 
40 45 50 

aac caa ttg teg gcg ggt att acg tat ttc tec gtg ctg teg ate ttc 307 
Asn Gin Leu Ser Ala Gly He Thr Tyr Phe Ser Val Leu Ser He Phe 
55 60 65 

ccg att gee atg ctt gtc ttc ggt att gca ggt gtc ate ctt gec gga 355 
Pro He Ala Met Leu Val Phe Gly He Ala Gly Val He Leu Ala Gly 
70 7 5 80 85 

aac cct gaa gtt etc aca gat att caa aat cga ate aac gat get tta 403 
Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg He Asn Asp Ala Leu 
9 ° 95 100 

gaa ggc gag ate ggt aac acc gtc aac ggc ate att gat tec gcg att 451 
Glu Gly Glu He Gly Asn Thr Val Asn Gly He He Asp Ser Ala lie 
105 HO H5 

gcg cag cgt ggt get gtg ttg ggc att ggt ggt gta act gee ctg tgg 4 99 
Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly Val Thr Ala Leu Trp 
120 125 130 

tct gga ctg ggg tgg atg gcg aac ctg cgc ttt gga gtt tec cgc atg 547 
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Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe Gly Val Ser Arg Met 
135 140 145 

tgg gcc att gac cca act gaa ggc aac ttc att caa aag aag etc acc 595 
Trp Ala He Asp Pro Thr Glu Gly Asn Phe He Gin Lys LyJ Leu "r 

155 160 165 

gac ttg gtc gcg ctg ate gtc ttg ctg ctg gcc atg ggc gta gcc ttc 643 
Asp Leu Val Ala Leu He Val Leu Leu Leu Ala Me? Gly Sal Ala Phe 
170 175 18Q 

rT t^ 9 9Cg CtC ggt gCt tcc gga cfc a acc aaa aac ctg ctg gac 691 
Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr Lys Asn Leu Leu Isp 
185 190 195 

v«? r? c f tg gag att ccg ggc att agc tac atc acc tgg gtg 739 

Phe Val Gly Leu Gly Glu He Pro Gly He Ser Tyr He Thr Trp Val 
200 205 210 



w 1 ; n ' — ^ yyu y get aac ttc ctg gtg ttc ata taa 

Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe Leu Vl Phe Mel 
ib 220 225 



r Ctg ?r lt C tCC ° tg ° Ca Cgt 3CC aaa g fct ccc at g aaa ccg ggt ctt 835 
Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro Met Lys Pro Hy Leu 



9 vTi IT IT T C ^ gg 5. ?^ 5 tg gct aac ^. tc ct g gtg ttc atg tgg 78 7 

ctg 
Leu 

230 235 " 240 245 

Gin lla IT T Ct9 ?" ? g ° g9t 535 gtg gtC a ^ ca g gtt 883 

Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu Val Val Lys Gin Val 

250 255 260 

gga teg ctg ttg gct tea aat gca ttg agt aac ccc gcg ggt gca gca 931 
Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn Pro Ala Gly lla 111 
265 270 2?5 

Phe rf tT 990 atC atg g " gtg ctg tat ttg a tc tgg cgc 979 

Phe Gly Pro He He Gly lie Met Val Val Leu Tyr Leu He Trp Arg 
280 285 29Q 

T CtC ^ t at tg ° tCt 9Cg tgg gct gcc acc a gt gaa gaa gcg ttg 1027 
He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr Ser Glu Glu Ala Leu 
295 300 305 

cgt ctt gcg act gtt cca gca cca gag cct gcg atc att egg gtt cgc 1075 
Arg Leu Ala Thr Val Pro Ala Pro Glu Pro Ala He He A^g Val Sg 

315 320 325 

rT jT ^ 933 933 gtC tCC Caa tct g ct cga aaa gtg 1123 

Hrs Glu He Asp Pro Gly Glu Glu Val Ser Gin Ser Ala Arg Lys Val 
330 335 340 

G?v r? 9 u t9 gtg ggt gCC gCg aCt gcg ggt g ct ttt gcg ctg 1171 

Gly He Gly Val Ala Val Gly Ala Ala Thr Ala Gly Ala Phe Ala Leu 
345 350 355 

ttg cgt aaa aaa tagtttttat taagggcatt ccc 

Leu Arg Lys Lys LZUb 

360 



<210> 140 
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<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Met Ser Thr Arg Thr Thr Pro Gin Asp Arg Tyr Thr Asp Glu Tyr Gly 

5 10 15 

He Glu Arg Val Asn Lys Asp Glu Pro Gly Leu Val Asp Lys Leu Arg 
20 25 30 

Asp Lys His Asp Trp Phe Asp His Leu Met Arg Met Asn Glu Arg Phe 
35 40 45 

Gly Ala Lys Gly Gly Asn Gin Leu Ser Ala Gly He Thr Tyr Phe Ser 

55 60 

Val Leu Ser He Phe Pro He Ala Met Leu Val Phe Gly He Ala Gly 

70 75 80 

Val lie Leu Ala Gly Asn Pro Glu Val Leu Thr Asp He Gin Asn Arg 
85 90 95 

He Asn Asp Ala Leu Glu Gly Glu He Gly Asn Thr Val Asn Gly He 
100 105 110 

He Asp Ser Ala He Ala Gin Arg Gly Ala Val Leu Gly He Gly Gly 
115 120 125 

Val Thr Ala Leu Trp Ser Gly Leu Gly Trp Met Ala Asn Leu Arg Phe 

135 140 

Gly Val Ser Arg Met Trp Ala He Asp Pro Thr Glu Gly Asn Phe He 

150 155 i 6 o 

Gin Lys Lys Leu Thr Asp Leu Val Ala Leu He Val Leu Leu Leu Ala 
165 170 175 

Met Gly Val Ala Phe Gly He Thr Ala Leu Gly Ala Ser Gly Leu Thr 
180 185 190 

Lys Asn Leu Leu Asp Phe Val Gly Leu Gly Glu He Pro Gly He Ser 
195 200 20 5 

Tyr lie Thr Trp Val Val Ala Ala Leu Val Gly Val Leu Ala Asn Phe 

215 220 

Leu Val Phe Met Trp Leu He Phe Ser Leu Pro Arg Thr Lys Val Pro 

230 235 240 

Met Lys Pro Gly Leu Gin Ala Ala Leu Leu Gly Ala He Gly Phe Glu 
245 250 255 

Val Val Lys Gin Val Gly Ser Leu Leu Ala Ser Asn Ala Leu Ser Asn 
260 265 270 

Pro Ala Gly Ala Ala Phe Gly Pro lie He Gly He Met Val Val Leu 
275 280 285 

Tyr Leu He Trp Arg He Leu Met Tyr Cys Ser Ala Trp Ala Ala Thr 

295 300 
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Ser Glu Glu Ala Leu Arg Leu Ala 
305 310 

lie lie Arg Val Arg His Glu lie 
325 

Ser Ala Arg Lys Val Gly lie Gly 
340 

Gly Ala Phe Ala Leu Leu Arg Lys 
355 360 



Thr Val Pro Ala Pro Glu Pro Ala 
315 320 

Asp Pro Gly Glu Glu Val Ser Gin 
330 335 

Val Ala Val Gly Ala Ala Thr Ala 
345 350 

Lys 



<210> 141 

<211> 899 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (876) 
<223> RXN02431 

<400> 141 

gat cca ctt cct gtg ggc gca ctt tgg gga gtg ggt cct gtg aca ggc 48 

Asp Pro Leu Pro Val Gly Ala Leu Trp Gly Val Gly Pro Val Thr Gly 
1 5 10 15 

tec aag ctt gec tea atg ggg gtg gaa aca att ggt gat eta gca gcg 96 
Ser Lys Leu Ala Ser Met Gly Val Glu Thr lie Gly Asp Leu Ala Ala 
20 25 30 

eta acc caa aaa gaa gta gaa ate age etc ggt gca acc ate gga ata 144 
Leu Thr Gin Lys Glu Val Glu lie Ser Leu Gly Ala Thr lie Gly lie 
35 40 45 

tea ctg tgg aac ctt gec cga gga ate gac gac cgc cct gtg gaa ccc 192 
Ser Leu Trp Asn Leu Ala Arg Gly He Asp Asp Arg Pro Val Glu Pro 
50 55 60 

cgc gec gaa gca aaa cag ate tec caa gag cac acc tat gaa aaa gac 240 
Arg Ala Glu Ala Lys Gin He Ser Gin Glu His Thr Tyr Glu Lys Asp 
65 70 75 80 

etc etc acc agg caa caa gta gat get gec ate att cga tea gec gaa 288 
Leu Leu Thr Arg Gin Gin Val Asp Ala Ala He He Arg Ser Ala Glu 
85 90 95 

ggc gca cac cga egg etc etc aaa gac gga cgc ggt gec aga act gtc 336 
Gly Ala His Arg Arg Leu Leu Lys Asp Gly Arg Gly Ala Arg Thr Val 
100 105 110 

age gtg aaa ctg egg atg gec gac ttt cgt att gag tct cgt tec tac 384 
Ser Val Lys Leu Arg Met Ala Asp Phe Arg He Glu Ser Arg Ser Tyr 
115 120 125 

acc ttg tec tat gec acc gat gat tac gca act ctt gag gca aca gca 432 
Thr Leu Ser Tyr Ala Thr Asp Asp Tyr Ala Thr Leu Glu Ala Thr Ala 
130 135 140 
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ttc cga ctt gcc cgc tac ccc gga gaa gta ggc ccc ate cgc ctt gtc 480 
Phe Arg Leu Ala Arg Tyr Pro Gly Glu Val Gly Pro He Arg Leu Val 
145 150 155 160 

gga gta agt ttt tct ggt ttg gaa gaa tec cgc caa gac ate etc ttc 528 
Gly Val Ser Phe Ser Gly Leu Glu Glu Ser Arg Gin Asp He Leu Phe 
165 170 175 

ccg gaa ctt gac caa caa ate ate gta cca cca gca ccc gac acc gat 576 
Pro Glu Leu Asp Gin Gin He He Val Pro Pro Ala Pro Asp Thr Asp 
180 185 190 

tat gag gta ggc gtg caa tec tct tct agt tec gaa agt act caa gtt 624 
Tyr Glu Val Gly Val Gin Ser Ser Ser Ser Ser Glu Ser Thr Gin Val 
195 200 205 

gaa gcg ccg caa gat gtc gcg ttg agt atg tgg tgc gca acg caa gat 672 
Glu Ala Pro Gin Asp Val Ala Leu Ser Met Trp Cys Ala Thr Gin Asp 
210 215 220 

gtc tac cac cca gaa tat ggc cac ggt tgg gta caa ggt gcc ggt cac 720 
Val Tyr His Pro Glu Tyr Gly His Gly Trp Val Gin Gly Ala Gly His 
225 230 235 240 

ggt gtt gta tea gta cgt ttt gaa acc cgc age acc aca aaa ggg cga 768 
Gly Val Val Ser Val Arg Phe Glu Thr Arg Ser Thr Thr Lys Gly Arg 
245 250 255 

act aaa agt ttt tec atg gat gac ccg gac etc acc ccg gca gac cct 816 
Thr Lys Ser Phe Ser Met Asp Asp Pro Asp Leu Thr Pro Ala Asp Pro 
260 265 270 

eta gat agt ttg gat tgg get gac tgg ttt get gaa aat ggt gaa acg 864 
Leu Asp Ser Leu Asp Trp Ala Asp Trp Phe Ala Glu Asn Gly Glu Thr 
275 280 285 

ggg gat gac gaa tagggtttca tegggttteg ggg 899 
Gly Asp Asp Glu 
290 



<210> 142 
<211> 292 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Asp Pro Leu Pro Val Gly Ala Leu Trp Gly Val Gly Pro Val Thr Gly 
15 10 15 

Ser Lys Leu Ala Ser Met Gly Val Glu Thr He Gly Asp Leu Ala Ala 
20 25 30 

Leu Thr Gin Lys Glu Val Glu He Ser Leu Gly Ala Thr He Gly He 
35 40 45 

Ser Leu Trp Asn Leu Ala Arg Gly He Asp Asp Arg Pro Val Glu Pro 
50 55 60 

Arg Ala Glu Ala Lys Gin He Ser Gin Glu His Thr Tyr Glu Lys Asp 
65 70 75 80 
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Leu Leu Thr Arg Gin Gin Val Asp Ala Ala lie lie Arg Ser Ala Glu 
85 90 95 

Gly Ala His Arg Arg Leu Leu Lys Asp Gly Arg Gly Ala Arg Thr Val 
100 105 110 

Ser Val Lys Leu Arg Met Ala Asp Phe ' Arg He Glu Ser Arg Ser Tyr 
115 120 125 

Thr Leu Ser Tyr Ala Thr Asp Asp Tyr Ala Thr Leu Glu Ala Thr Ala 
130 135 140 

Phe Arg Leu Ala Arg Tyr Pro Gly Glu Val Gly Pro He Arg Leu Val 
145 150 155 160 

Gly Val Ser Phe Ser Gly Leu Glu Glu Ser Arg Gin Asp He Leu Phe 
165 170 175 

Pro Glu Leu Asp Gin Gin He He Val Pro Pro Ala Pro Asp Thr Asp 
180 185 190 

Tyr Glu Val Gly Val Gin Ser Ser Ser Ser Ser Glu Ser Thr Gin Val 
195 200 205 

Glu Ala Pro Gin Asp Val Ala Leu Ser Met Trp Cys Ala Thr Gin Asp 
210 215 220 

Val Tyr His Pro Glu Tyr Gly His Gly Trp Val Gin Gly Ala Gly His 
225 230 235 240 

Gly Val Val Ser Val Arg Phe Glu Thr Arg Ser Thr Thr Lys Gly Arg 
245 250 255 

Thr Lys Ser Phe Ser Met Asp Asp Pro Asp Leu Thr Pro Ala Asp Pro 
260 265 270 

Leu Asp Ser Leu Asp Trp Ala Asp Trp Phe Ala Glu Asn Gly Glu Thr 
275 280 285 



Gly Asp Asp Glu 
290 



<210> 143 
<211> 456 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (433) 

<223> RXN02985 

<400> 143 

gagtacggtt ccaagattca ccgtgcggtg aaggaaatac tcgctgagtt tgaatcttaa 60 

aaaggaaacc gccttccaca ttgtgggagg cggttttctc atg cga tta gaa tct 115 

Met Arg Leu Glu Ser 
1 5 
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tat gcc atg get aag aaa gta gac acc teg aac get acc ccc get eta 163 
Tyr Ala Met Ala Lys Lys Val Asp Thr Ser Asn Ala Thr Pro Ala Leu 



10 15 



20 



gcc ctt ctt acg gag agg cag att cct ttt gag ctg gat gtt cat gat 211 
Ala Leu Leu Thr Glu Arg Gin He Pro Phe Glu Leu Asp Val His Asp 
25 30 P 



35 



gta gat cca aaa tea tea aag ggc ttt gca ttg gat gcc tct gaa gta 259 

Val Asp Pro Lys Ser Ser Lys Gly Phe Ala Leu Asp Ala Ser Glu Val 
40 45 50 

atg ggt gtg gag ccg gaa gtg gtg ttt aaa acg etc atg gca gat att 

Met Gly Val Glu Pro Glu Val Val Phe Lys Thr Leu Met Ala Asp He 



307 



55 go 



65 



gat ggt gaa cac gtg gtc gcg att gtt cca gcc age aga acg ttg aat 355 
Asp Gly Glu His Val Val Ala He Val Pro Ala Ser Arg Thr Leu Asn 
70 7 5 80 85 

etc aag cag ttg get aag get gga aaa ggt aag cat gca aac atg atg 403 
Leu Lys Gin Leu Ala Lys Ala Gly Lys Gly Lys His Ala Asn Met Met 
90 95 100 

gat cgc age cgt gca cag gta gtt acg ggg taagtccctg gtggaatctc 453 
Asp Arg Ser Arg Ala Gin Val Val Thr Gly 
105 110 

acc 

456 



<210> 144 
<211> 111 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Arg Leu Glu Ser Tyr Ala Met Ala Lys Lys Val Asp Thr Ser Asn 
1 5 10 



15 



Ala Thr Pro Ala Leu Ala Leu Leu Thr Glu Arg Gin He Pro Phe Glu 
20 25 30 

Leu Asp Val His Asp Val Asp Pro Lys Ser Ser Lys Gly Phe Ala Leu 
35 40 45 

Asp Ala Ser Glu Val Met Gly Val Glu Pro Glu Val Val Phe Lys Thr 
50 55 60 

Leu Met Ala Asp He Asp Gly Glu His Val Val Ala lie Val Pro Ala 
65 ™ 75 80 

Ser Arg Thr Leu Asn Leu Lys Gin Leu Ala Lys Ala Gly Lys Gly Lys 
85 90 95 

His Ala Asn Met Met Asp Arg Ser Arg Ala Gin Val Val Thr Gly 
!00 105 HO 



<210> 145 
<211> 261 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (238) 

<223> RXN02986 

<400> 145 

aggtaagcat gcaaacatga tggatcgcag ccgtgcacag gtagttacgg ggtaagtccc 60 

tggtggaatc tcaccgattg ggcagaagaa caagcaccgc gtg ttt ttg gat gag 115 

Val Phe Leu Asp Glu 

1 5 

tct gca att etc cag gag cga ate tac gtc age gca ggg cga cgc ggg 163 

Ser Ala He Leu Gin Glu Arg He Tyr Val Ser Ala Gly Arg Arg Gly 

10 15 20 

tgg tec ctg att ate gee ccg gat gat gtt ctt ctg get ace gat ggt 211 
Trp Ser Leu He He Ala Pro Asp Asp Val Leu Leu Ala Thr Asp Gly 
25 30 35 



gtt tac gcg gat att get gat cat tea taaaaggtaa aacccacccc 
Val Tyr Ala Asp He Ala Asp His Ser 
40 45 



cgc 



258 



261 



<210> 146 

<211> 46 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 146 

Val Phe Leu Asp Glu Ser Ala He Leu Gin Glu Arg He Tyr Val Ser 
1 5 10 15 

Ala Gly Arg Arg Gly Trp Ser Leu He He Ala Pro Asp Asp Val Leu 
20 25 30 

Leu Ala Thr Asp Gly Val Tyr Ala Asp He Ala Asp His Ser 
35 40 45 



<210> 147 

<211> 2790 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2767) 

<223> RXS00061 

<400> 147 

tgaaagcaat attagaccat caatgattag gaatggaaat taggggtctg gtttgggtga 60 

atgtgtcgct aatttttcca ctcgcctaca ctegggagge gtg act gag aag act 115 

Val Thr Glu Lys Thr 
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gac cag acc tta atg ctt ate gac ggc cac teg atg get ttc cgc gca 163 
Asp Gin Thr Leu Met Leu lie Asp Gly His Ser Met Ala Phe Arg Ala 
10 15 20 

ttc ttt get ttg ccg get gag aat ttc tec acg teg ggc ggg cag gec 211 
Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr Ser Gly Gly Gin Ala 
25 30 35 

acc aat get gtc tat ggc ttt etc teg atg ctg tec acg ttg ttg aag 259 
Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu Ser Thr Leu Leu Lys 
40 45 50 

gat gag cag cct act cat gtg gcg gtg get ttc gat gtg ggg cgt aag 307 
Asp Glu Gin Pro Thr His Val Ala Val Ala Phe Asp Val Gly Arg Lys 
55 60 65 

acg ttc cgt acc gat atg ttc ccg gcg tat aag gcg cag cgt gaa gca 355 
Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys Ala Gin Arg Glu Ala 
70 75 80 85 

acg cca cct gag ttt aag ggc cag gtg gaa ate etc aag gag gtg ttg 403 
Thr Pro Pro Glu Phe Lys Gly Gin Val Glu lie Leu Lys Glu Val Leu 
90 95 100 

tec act ttg gga att acg act att gag aaa ate gat ttt gag get gat 451 
Ser Thr Leu Gly lie Thr Thr lie Glu Lys lie Asp Phe Glu Ala Asp 
105 110 115 

gat gtg ate gee acg ttg tct gtg gcg gcg aaa cct tta ggc ttt aag 499 
Asp Val lie Ala Thr Leu Ser Val Ala Ala Lys Pro Leu Gly Phe Lys 
120 125 130 

acg ctg att gtt acg ggt gac cgt gat tec ttc cag ttg gtc aat gac 547 
Thr Leu lie Val Thr Gly Asp Arg Asp Ser Phe Gin Leu Val Asn Asp 
135 140 145 

acc acc acg gtg ttg tat ccg atg aag ggc gtg tct gtg ctg cac cgt 595 
Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val Ser Val Leu His Arg 
150 155 160 165 

ttc acg ccg gaa gca gtg gag gag aag tat gga ctg aca ccg agg cag 643 
Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly Leu Thr Pro Arg Gin 
170 175 180 

tat ccg gag ttt gca gcg ctg cgt ggt gat cct tec gat aac ttg cct 691 
Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro Ser Asp Asn Leu Pro 
185 190 195 

aat att cct ggc gtg ggc gag aag act get acc aag tgg att gee cag 739 
Asn lie Pro Gly Val Gly Glu Lys Thr Ala Thr Lys Trp lie Ala Gin 
200 205 210 

tat gaa act ttg gat aat ttg ctt gat cac get gat gag ate aag ggc 787 
Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala Asp Glu lie Lys Gly 
215 220 225 

aag gtt ggc gee age ctg cgt gag cgc att gag cag gtc egg atg aac 835 
Lys Val Gly Ala Ser Leu Arg Glu Arg lie Glu Gin Val Arg Met Asn 
230 235 240 245 
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cgc aag etc acg gag atg gtg aag gat ctg gag ctg ccg ctt ggt ccg 883 
Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu Leu Pro Leu Gly Pro 
250 255 260 

gac gat ttt gag atg aag cct gtg cag gtt gcg gag gtt gcg gcg aag 931 
Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala Glu Val Ala Ala Lys 
265 270 275 

ttt gac gat ctg gag ttt ggt acc aat ttg cgt gag egg gtg ctg gcg 979 
Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg Glu Arg Val Leu Ala 
280 285 290 

gtg gtg aag gec gag ggt tec get gee ccc gtg gag gaa gtg gaa gcg 1027 
Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val Glu Glu Val Glu Ala 
295 300 305 

gaa cag gtt gtc gtc gat acg caa tct ttg gcg caa tgg ctg cct get 1075 
Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala Gin Trp Leu Pro Ala 
310 315 320 325 

agg get ggc cag gcg ctt get tta gcg ctg get gga gtg get aaa cct 1123 
Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala Gly Val Ala Lys Pro 
330 335 340 

get get ggc gac acg tat gcg eta gcg att gcg gat acc aag cgc cat 1171 
Ala Ala Gly Asp Thr Tyr Ala Leu Ala lie Ala Asp Thr Lys Arg His 
345 350 355 

gcg gtg ttg gtt gat gtg get gat att tea gcg gag gat gaa aag gcg 1219 
Ala Val Leu Val Asp Val Ala Asp lie Ser Ala Glu Asp Glu Lys Ala 
360 365 370 

ctg gee acg tgg ttg gcg teg gaa gat cca aag atg ctg cac ggc get 1267 
Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys Met Leu His Gly Ala 
375 380 385 

aag gee gee tat cat atg etc get ggg cgc ggt ttt gag ctg cac ggc 1315 
Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly Phe Glu Leu His Gly 
390 395 400 405 

gtg gtg cat gac acg gcg ate gcg gca tac ttg ctg cgt ccg ggc caa 1363 
Val Val His Asp Thr Ala lie Ala Ala Tyr Leu Leu Arg Pro Gly Gin 
410 415 420 

cgc acc tat gag ctt gec gac gtc tac cag egg cat ctt caa cga cag 1411 
Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg His Leu Gin Arg Gin 
425 430 435 

ttg tct aca aac gac aat ggc ggc cag etc acg ctg etc gac gca get 1459 
Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr Leu Leu Asp Ala Ala 
440 445 450 

gat gac caa teg ctt gtt gat gat gtc att gca ate ctt gag ctg tct 1507 
Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala lie Leu Glu Leu Ser 
455 460 465 

gaa gaa ttg acc aaa cag ctt cag gag att caa get ttt gag ctt tac 1555 
Glu Glu Leu Thr Lys Gin Leu Gin Glu lie Gin Ala Phe Glu Leu Tyr 
470 475 480 485 
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cat gac ctg gaa att ccg ctg teg gga att ctg gcg cgc atg gag gec 1603 

His Asp Leu Glu lie Pro Leu Ser Gly lie Leu Ala Arg Met Glu Ala 

490 495 500 

ate ggt ate get gtt gat gtt gee act ttg gaa gag cag ttg aag act 1651 

He Gly He Ala Val Asp Val Ala Thr Leu Glu Glu Gin Leu Lys Thr 

505 510 515 

ttc att ggt cag gtt get cag gaa gag gaa gca get cgc gag etc get 1699 

Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala Ala Arg Glu Leu Ala 

520 525 530 



gag gat cca acc ctg aat etc teg age ccg aag cag ctg caa gtg gtg 1747 
Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys Gin Leu Gin Val Val 
535 540 545 



ctt ttt gag acg ttc gga atg ccg aaa 

Leu Phe Glu Thr Phe Gly Met Pro Lys 
550 555 

tac tct acg get gee gcg gaa att gaa 

Tyr Ser Thr Ala Ala Ala Glu He Glu 
570 

cac cca ttc eta gat cac ctg ttg gca 

His Pro Phe Leu Asp His Leu Leu Ala 

585 590 



acc aag aaa acc aag acc ggc 1795 

Thr Lys Lys Thr Lys Thr Gly 

560 565 

gee eta gcg ate aag aat ccg 1843 

Ala Leu Ala He Lys Asn Pro 
575 580 

cac cgt cag tac caa aag atg 1891 

His Arg Gin Tyr Gin Lys Met 
595 



aag acc act ctg gaa ggt etc ate cgt gag gtg get cct gat ggc cgt 1939 

Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val Ala Pro Asp Gly Arg 
600 605 610 

att cac acc acc ttc aac cag acg gtg gcg tct acg gga cgt ttg tea 1987 

He His Thr Thr Phe Asn Gin Thr Val Ala Ser Thr Gly Arg Leu Ser 

615 620 625 

tec act gat ccc aac ctg caa aac att cct gtg cgc act gag get ggc 2035 

Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val Arg Thr Glu Ala Gly 

630 635 640 645 

cga aag att cgt teg gga ttc gtc gta ggc gag ggg tat gaa acc ttg 2083 

Arg Lys lie Arg Ser Gly Phe Val Val Gly Glu Gly Tyr Glu Thr Leu 
650 655 660 

ctg act gee gac tat teg cag att gaa atg cgc gtg atg get cac ctt 2131 

Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg Val Met Ala His Leu 
665 670 675 

tec cag gac cca ggc ttg att gag gcg tac cgc gaa ggc gaa gac ctg 2179 

Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg Glu Gly Glu Asp Leu 
680 685 690 



cac aat tac gtg ggt tec aag gtg ttt aat gtg ccc ate gat ggc gtg 2227 
His Asn Tyr Val Gly Ser Lys Val Phe Asn Val Pro He Asp Gly Val 
695 700 705 



acc cct gag ctg cgt cgc cag gtc aag gee atg tct tac ggt ctg gtg 2275 

Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met Ser Tyr Gly Leu Val 

"710 715 720 725 

tac ggc ttg tec gcg ttt ggt ttg tct cag cag ctg age att cct get 2323 
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Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin Leu Ser He Pro Ala 
730 735 740 

ggc gaa gcg aag cag ate atg gag tec tac ttc gag cgc ttc ggc gga 2371 
Gly Glu Ala Lys Gin He Met Glu Ser Tyr Phe Glu Arg Phe Gly Gly 
745 750 755 

gta cag cgc tac etc egg gag ate gtg gag gag get cga aaa get ggc 2419 
Val Gin Arg Tyr Leu Arg Glu He Val Glu Glu Ala Arg Lys Ala Gly 
^60 765 770 

tac acg gaa acg etc ttt ggg cgt cgt cgc tac ctg ccg gaa ctg ace 2467 
Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr Leu Pro Glu Leu Thr 
775 780 785 

teg gat aac cgt gtc get cgt gaa aac get gaa cgt gec gca ctg aac 2515 
Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu Arg Ala Ala Leu Asn 
790 795 800 805 

gec ccg att cag gga act gec gca gac ate ate aag gtg gee atg ate 2563 
Ala Pro He Gin Gly Thr Ala Ala Asp He He Lys Val Ala Met He 
810 815 820 

egg gtg gac cgt tea etc aag gaa get gee gtg aaa tct cgc gtg ctg 2611 
Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val Lys Ser Arg Val Leu 
825 830 835 

ctt cag gtg cat gat gaa ttg gtc gtg gaa gta gcg gec ggt gag ttg 2659 
Leu Gin Val His Asp Glu Leu Val Val Glu Val Ala Ala Gly Glu Leu 
840 845 850 

gaa caa gtc cgt gag att ctg gaa cgc gaa atg gat aac gee ate aag 2707 
Glu Gin Val Arg Glu He Leu Glu Arg Glu Met Asp Asn Ala He Lys 
855 860 865 

ctg tec gtt cct ttg gaa gtt tea get ggt gat ggc gtt aac tgg gat 2755 
Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp Gly Val Asn Trp Asp 
870 875 880 885 



get gca gcg cac taagaggtaa ctgccttttc gtc 
Ala Ala Ala His 



2790 



<210> 148 
<211> 889 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Val Thr Glu Lys Thr Asp Gin Thr Leu Met Leu He Asp Gly His Ser 
1 5 10 15 

Met Ala Phe Arg Ala Phe Phe Ala Leu Pro Ala Glu Asn Phe Ser Thr 
20 25 30 

Ser Gly Gly Gin Ala Thr Asn Ala Val Tyr Gly Phe Leu Ser Met Leu 
35 40 45 

Ser Thr Leu Leu Lys Asp Glu Gin Pro Thr His Val Ala Val Ala Phe 
50 55 60 
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Asp Val Gly Arg Lys Thr Phe Arg Thr Asp Met Phe Pro Ala Tyr Lys 
65 70 75 80 

Ala Gin Arg Glu Ala Thr Pro Pro Glu Phe Lys Gly Gin Val Glu He 
85 90 95 

Leu Lys Glu Val Leu Ser Thr Leu Gly He Thr Thr He Glu Lys He 
100 105 HO 

Asp Phe Glu Ala Asp Asp Val He Ala Thr Leu Ser Val Ala Ala Lys 
115 120 125 

Pro Leu Gly Phe Lys Thr Leu He Val Thr Gly Asp Arg Asp Ser Phe 
130 135 140 

Gin Leu Val Asn Asp Thr Thr Thr Val Leu Tyr Pro Met Lys Gly Val 
i45 150 155 160 

Ser Val Leu His Arg Phe Thr Pro Glu Ala Val Glu Glu Lys Tyr Gly 
165 170 175 

Leu Thr Pro Arg Gin Tyr Pro Glu Phe Ala Ala Leu Arg Gly Asp Pro 
180 185 190 

Ser Asp Asn Leu Pro Asn He Pro Gly Val Gly Glu Lys Thr Ala Thr 
195 200 205 

Lys Trp He Ala Gin Tyr Glu Thr Leu Asp Asn Leu Leu Asp His Ala 
210 215 220 

Asp Glu He Lys Gly Lys Val Gly Ala Ser Leu Arg Glu Arg He Glu 
225 230 235 240 

Gin Val Arg Met Asn Arg Lys Leu Thr Glu Met Val Lys Asp Leu Glu 
245 250 255 

Leu Pro Leu Gly Pro Asp Asp Phe Glu Met Lys Pro Val Gin Val Ala 
260 265 270 

Glu Val Ala Ala Lys Phe Asp Asp Leu Glu Phe Gly Thr Asn Leu Arg 
275 280 285 

Glu Arg Val Leu Ala Val Val Lys Ala Glu Gly Ser Ala Ala Pro Val 
290 295 300 

Glu Glu Val Glu Ala Glu Gin Val Val Val Asp Thr Gin Ser Leu Ala 
305 310 315 320 

Gin Trp Leu Pro Ala Arg Ala Gly Gin Ala Leu Ala Leu Ala Leu Ala 
325 330 335 

Gly Val Ala Lys Pro Ala Ala Gly Asp Thr Tyr Ala Leu Ala He Ala 
340 345 350 

Asp Thr Lys Arg His Ala Val Leu Val Asp Val Ala Asp He Ser Ala 
355 360 365 

Glu Asp Glu Lys Ala Leu Ala Thr Trp Leu Ala Ser Glu Asp Pro Lys 



370 



375 



380 
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Met Leu His Gly Ala Lys Ala Ala Tyr His Met Leu Ala Gly Arg Gly 
385 390 395 400 

Phe Glu Leu His Gly Val Val His Asp Thr Ala lie Ala Ala Tyr Leu 
405 410 415 

Leu Arg Pro Gly Gin Arg Thr Tyr Glu Leu Ala Asp Val Tyr Gin Arg 
420 425 430 

His Leu Gin Arg Gin Leu Ser Thr Asn Asp Asn Gly Gly Gin Leu Thr 
435 440 445 

Leu Leu Asp Ala Ala Asp Asp Gin Ser Leu Val Asp Asp Val lie Ala 
450 455 460 

lie Leu Glu Leu Ser Glu Glu Leu Thr Lys Gin Leu Gin Glu lie Gin 
465 470 475 480 

Ala Phe Glu Leu Tyr His Asp Leu Glu. He Pro Leu Ser Gly He Leu 
485 490 495 

Ala Arg Met Glu Ala He Gly He Ala Val Asp Val Ala Thr Leu Glu 
500 505 510 

Glu Gin Leu Lys Thr Phe He Gly Gin Val Ala Gin Glu Glu Glu Ala 
515 520 525 

Ala Arg Glu Leu Ala Glu Asp Pro Thr Leu Asn Leu Ser Ser Pro Lys 
530 535 540 

Gin Leu Gin Val Val Leu Phe Glu Thr Phe Gly Met Pro Lys Thr Lys 
545 550 555 560 

Lys Thr Lys Thr Gly Tyr Ser Thr Ala Ala Ala Glu He Glu Ala Leu 
565 570 575 

Ala He Lys Asn Pro His Pro Phe Leu Asp His Leu Leu Ala His Arg 
580 585 590 

Gin Tyr Gin Lys Met Lys Thr Thr Leu Glu Gly Leu He Arg Glu Val 
595 600 605 

Ala Pro Asp Gly Arg He His Thr Thr Phe Asn Gin Thr Val Ala Ser 
610 615 620 

Thr Gly Arg Leu Ser Ser Thr Asp Pro Asn Leu Gin Asn He Pro Val 
625 630 635 640 

Arg Thr Glu Ala Gly Arg Lys He Arg Ser Gly Phe Val Val Gly Glu 
645 650 655 

Gly Tyr Glu Thr Leu Leu Thr Ala Asp Tyr Ser Gin He Glu Met Arg 
660 665 670 

Val Met Ala His Leu Ser Gin Asp Pro Gly Leu He Glu Ala Tyr Arg 
675 680 685 

Glu Gly Glu Asp Leu His Asn Tyr Val Gly Ser Lys Val Phe Asn Val 
690 695 700 



Pro He Asp Gly Val Thr Pro Glu Leu Arg Arg Gin Val Lys Ala Met 
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705 710- 715 



720 

Ser Tyr Gly Leu Val Tyr Gly Leu Ser Ala Phe Gly Leu Ser Gin Gin 
725 730 735 

Leu Ser He Pro Ala Gly Glu Ala Lys Gin lie Met Glu Ser Tyr Phe 
740 745 750 

Glu Arg Phe Gly Gly Val Gin Arg Tyr Leu Arg Glu He Val Glu Glu 
755 760 765 

Ala Arg Lys Ala Gly Tyr Thr Glu Thr Leu Phe Gly Arg Arg Arg Tyr 

775 7 g 0 

Leu Pro Glu Leu Thr Ser Asp Asn Arg Val Ala Arg Glu Asn Ala Glu 

790 795 goo 

Arg Ala Ala Leu Asn Ala Pro He Gin Gly Thr Ala Ala Asp lie He 
805 810 815 

Lys val Ala Met He Arg Val Asp Arg Ser Leu Lys Glu Ala Ala Val 
820 825 830 

Lys Ser Arg Val Leu Leu Gin Val His Asp Glu Leu Val Val Glu Val 
835 840 845 

Ala Ala Gly Glu Leu Glu Gin Val Arg Glu He Leu Glu Arg Glu Met 
0U 855 860 

Asp Asn Ala He Lys Leu Ser Val Pro Leu Glu Val Ser Ala Gly Asp 



87 5 880 



Gly Val Asn Trp Asp Ala Ala Ala His 
885 



<210> 149 
<211> 1683 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1660) 

<223> RXS00212 



<400> 149 

ttagagcgtg ccgctactcg tggtgatggt cgcgtgggcg aggacatcac ggecaatgct 60 

cgcgtgatcg aagatatccc gcaccagctt cagggcactg atg aat ate ctg tgc 115 

Met Asn He Leu Cys 
1 5 



s ss z is £ %i ti m & £ - ;s m s 163 

10 15 20 

tec cag gag gtc aac gcg cag cgc att get gat ggt ggc aaq ccc ttt ?n 
Ser Gin Glu Val Asn Ala Gin Arg lie Ala Asp Ily g y L *J Tro Phe 

25 30 
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gcc aac ccg cgt aat gctf^cg get ggt tct ctg cgt cag aaa aat att 259 
Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu Arg Gin Lys Asn lie 
40 45 50 



gag gac gtg aag aag cgc cgc ctg egg atg ate age cat ggc ate ggt 
Glu Asp Val Lys Lys Arg Arg Leu Arg Met lie Ser His Gly lie Gly 
55 60 65 



ate gca tct cag cgt get ttg ggt tec ace age cgc gcg cct cgc tgg 
lie Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser Arg Ala Pro Arg Trp 
135 140 145 



ctg cat aac cag age gaa gtc aag cgt aaa ggc gtg etc ate ggt gac 
Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly Val Leu He Gly Asp 
200 205 210 



cct gtc gta gag ctt cgt gac ggc aca gag cgc gag tac ate ttc cca 
Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg Glu Tyr He Phe Pro 
230 235 240 245 



tec acg cgt ttg ace tac ctt get ggt cgt ggc get ttt gat att gaa 



307 



ttc act gaa ggc ttt age cct gcg tct cag cat gat gcg tat ctg gca 355 

Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His Asp Ala Tyr Leu Ala 

70 75 80 85 

ttg get gcc tgg ggt ttg ccc acc teg ccg tac aca gag get gtg act 403 

Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr Thr Glu Ala Val Thr 

90 95 100 

gat cca gaa gat gtg gtg aaa aag gtc age tac tgg get gat cac cgc 451 

Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr Trp Ala Asp His Arg 

105 HO 115 

cac gac gca etc cat gag atg gat ggc ctg gtg att aag gtc gat gac 499 

His Asp Ala Leu His Glu Met Asp Gly Leu Val He Lys Val Asp Asp 

120 125 130 



547 



gcc att gcg tac aag tac cct ccg gag gag gtc acc acc aag ctg ctt 595 

Ala He Ala Tyr Lys Tyr Pro Pro Glu Glu Val Thr Thr Lys Leu Leu 

150 155 160 165 

gat att cag gtt ggc gtt ggt cgc acc ggc cgt gtc acc cca ttc gcg 643 

Asp He Gin Val Gly Val Gly Arg Thr Gly Arg Val Thr Pro Phe Ala 

170 175 180 

gtc atg gag ccg gtt ctt gtt gca gga tea acg gtg tct atg gcg acg 691 

Val Met Glu Pro Val Leu Val Ala Gly Ser Thr Val Ser Met Ala Thr 

185 190 195 



739 



acc gtg gtt ate cgc aag gcg ggc gag gtt ate cca gag gtg ctt ggc 787 
Thr Val Val lie Arg Lys Ala Gly Glu Val He Pro Glu Val Leu Gly 
215 220 225 



835 



acg ctg tgc cct gaa tgc ggt acc cgt ctg gcg ccc gcg aag gcc gat 883 

Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala Pro Ala Lys Ala Asp 
250 255 260 

gac gtg gat tgg cgt tgc ccc aac atg caa age tgt cca ggt cag ctg 931 

Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser Cys Pro Gly Gin Leu 

265 270 275 



979 
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Ser Thr Arg Leu Thr Ty^^u Ala Gly Arg Gly Ala Phe Asp He Glu 

280 285 290 

gca ttg ggc gaa aag ggc get gaa gac etc att cgc acc ggc att ttg 1027 
Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu He Arg Thr Gly He Leu 
295 300 305 

ctt gac gag tct ggc ctg ttc gac etc aca gag gac gat ctg ctg age 1075 
Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu Asp Asp Leu Leu Ser 
310 315 320 325 

tec aat gtc tac acc acc aac gec ggc aaa gta aat gec age ggc aag 1123 
Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val Asn Ala Ser Gly Lys 
330 335 340 

aaa ctg ctg gac aac ctg caa aaa tec aag cag acc gac etc tgg cga 1171 
Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin Thr Asp Leu Trp Arg 
345 350 355 

gtc etc gtg gca tta tct ate agg cac gta ggc ccc acc gca gcg cgc 1219 
Val Leu Val Ala Leu Ser He Arg His Val Gly Pro Thr Ala Ala Arg 
360 365 370 

gec ctt gca ggt cgc tac cac tec ate cag gcg ctt ate gac gec ccc 1267 
Ala Leu Ala Gly Arg Tyr His Ser He Gin Ala Leu He Asp Ala Pro 
375 380 385 

etc gag gaa etc tec gaa acc gat gga gta ggt acc ate att gee caa 1315 
Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly Thr He He Ala Gin 
390 395 400 405 

tec ttc aag gac tgg ttc gag gtt gat tgg cac aag gec ate gtg gac 1363 
Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His Lys Ala He Val Asp 
410 415 420 

aag tgg gca gee get ggt gtg act atg gag gaa gaa gta ggg gag gtc 1411 
Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu Glu Val Gly Glu Val 
425 430 435 

get gaa caa acc ctt gaa ggc eta acc ate gtg gtc acc gga ggg ttg 1459 
Ala Glu Gin Thr Leu Glu Gly Leu Thr He Val Val Thr Gly Gly Leu 
440 445 450 

gaa ggc ttc acc aga gat teg gtg aag gaa gec ate ate tec cgt ggc 1507 
Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala He He Ser Arg Gly 
455 460 465 

gga aaa gee tct gga tct gtc teg aag aaa act gac tac gtg gtg att 1555 
Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr Asp Tyr Val Val He 
470 475 480 485 

ggt gaa aac gca ggt tec aag gee acc aag gca gaa gaa eta ggg ctg 1603 
Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala Glu Glu Leu Gly Leu 
490 495 500 

cgc att ctg gat gag gca gga ttc gtc cgt ttg etc aat acc ggc tea 1651 
Arg He Leu Asp Glu Ala Gly Phe Val Arg Leu Leu Asn Thr Gly Ser 
505 510 515 

get gac gaa tagtegcaca tgaaaatgee cca 168 3 
Ala Asp Glu 
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520 



<210> 150 
<211> 520 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Met Asn He Leu Cys Leu Leu Cys Trp Lys Phe Ala Val Arg Cys Ser 
1 5 10 15 

Ser Leu Trp Arg He Ser Gin Glu Val Asn Ala Gin Arg He Ala Asp 
20 25 30 

Gly Gly Lys Pro Phe Ala Asn Pro Arg Asn Ala Ala Ala Gly Ser Leu 
35 40 45 

Arg Gin Lys Asn He Glu Asp Val Lys Lys Arg Arg Leu Arg Met He 
50 55 60 

Ser His Gly He Gly Phe Thr Glu Gly Phe Ser Pro Ala Ser Gin His 
65 70 75 80 

Asp Ala Tyr Leu Ala Leu Ala Ala Trp Gly Leu Pro Thr Ser Pro Tyr 
85 90 95 

Thr Glu Ala Val Thr Asp Pro Glu Asp Val Val Lys Lys Val Ser Tyr 
100 105 110 

Trp Ala Asp His Arg His Asp Ala Leu His Glu Met Asp Gly Leu Val 
115 120 125 

He Lys Val Asp Asp He Ala Ser Gin Arg Ala Leu Gly Ser Thr Ser 
!30 135 140 

Arg Ala Pro Arg Trp Ala He Ala Tyr Lys Tyr Pro Pro Glu Glu Val 
145 150 155 160 

Thr Thr Lys Leu Leu Asp lie Gin Val Gly Val Gly Arg Thr Gly Arg 
165 170 175 

Val Thr Pro Phe Ala Val Met Glu Pro Val Leu Val Ala Gly Ser Thr 
180 185 190 

Val Ser Met Ala Thr Leu His Asn Gin Ser Glu Val Lys Arg Lys Gly 
195 200 205 

Val Leu lie Gly Asp Thr Val Val lie Arg Lys Ala Gly Glu Val lie 
210 215 220 

Pro Glu Val Leu Gly Pro Val Val Glu Leu Arg Asp Gly Thr Glu Arg 
225 230 235 240 

Glu Tyr lie Phe Pro Thr Leu Cys Pro Glu Cys Gly Thr Arg Leu Ala 
245 250 255 

Pro Ala Lys Ala Asp Asp Val Asp Trp Arg Cys Pro Asn Met Gin Ser 
260 265 270 

Cys Pro Gly Gin Leu Ser Thr Arg Leu Thr Tyr Leu Ala Gly Arg Gly 



BGI-127CP _2| 0 . 



275 280 



285 



Ala Phe Asp He Glu Ala Leu Gly Glu Lys Gly Ala Glu Asp Leu lie 
290 295 300 

Arg Thr Gly He Leu Leu Asp Glu Ser Gly Leu Phe Asp Leu Thr Glu 

310 315 320 

Asp Asp Leu Leu Ser Ser Asn Val Tyr Thr Thr Asn Ala Gly Lys Val 
325 330 335 

Asn Ala Ser Gly Lys Lys Leu Leu Asp Asn Leu Gin Lys Ser Lys Gin 
340 345 350 

Thr Asp Leu Trp Arg Val Leu Val Ala Leu Ser He Arg His Val Gly 
355 360 365 

Pro Thr Ala Ala Arg Ala Leu Ala Gly Arg Tyr His Ser He Gin Ala 
370 375 380 

Leu He Asp Ala Pro Leu Glu Glu Leu Ser Glu Thr Asp Gly Val Gly 
385 390 395 400 

Thr He He Ala Gin Ser Phe Lys Asp Trp Phe Glu Val Asp Trp His 
405 410 41 £ 

Lys Ala lie Val Asp Lys Trp Ala Ala Ala Gly Val Thr Met Glu Glu 
420 425 4 3o 

Glu Val Gly Glu Val Ala Glu Gin Thr Leu Glu Gly Leu Thr lie Val 
435 440 445 

Val Thr Gly Gly Leu Glu Gly Phe Thr Arg Asp Ser Val Lys Glu Ala 
450 455 



460 



lie lie Ser Arg Gly Gly Lys Ala Ser Gly Ser Val Ser Lys Lys Thr 
465 470 475 480 

Asp Tyr Val Val He Gly Glu Asn Ala Gly Ser Lys Ala Thr Lys Ala 
485 490 495 

Glu Glu Leu Gly Leu Arg He Leu Asp Glu Ala Gly Phe Val Arg Leu 
500 sos 510 

Leu Asn Thr Gly Ser Ala Asp Glu 
515 520 



<210> 151 
<211> 696 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . (673) 

<223> RXS00213 



<400> 151 

aggtctgcac ccattcatac gcgaattttg acgtgagttt tagctttccg agcacctgtg 60 



BGM27CP _2u 

cgaatggccg tgtccaccct tagggttaga atcgggaacc gtg act gaa gat aat 115 

Val Thr Glu Asp Asn 
1 5 

get caa ctg cgt aga acg tgg aac gac tta gec gag aag gtt cgt tat 163 
Ala Gin Leu Arg Arg Thr Trp Asn Asp Leu Ala Glu Lys Val Arg Tyr 
10 15 20 

cac cga gat cgt tat tac aac gaa cag cca gag ate cct gat get gat 211 
His Arg Asp Arg Tyr Tyr Asn Glu Gin Pro Glu He Pro Asp Ala Asp 
25 30 35 

ttt gat gcg ctt ttt aag cag ctt cag cag ttg gaa gaa gac cac ccg 259 
Phe Asp Ala Leu Phe Lys Gin Leu Gin Gin Leu Glu Glu Asp His Pro 
40 45 50 

gag etc gec gtc cct gat age ccc acc atg gtt gtg ggc get ccg gtg 307 
Glu Leu Ala Val Pro Asp Ser Pro Thr Met Val Val Gly Ala Pro Val 
55 60 65 

gca gag caa tea age ttt gac aat gtt gag cac ttg gag cga atg etc 355 
Ala Glu Gin Ser Ser Phe Asp Asn Val Glu His Leu Glu Arg Met Leu 
70 7 5 80 85 

age ttg gac aat gtt ttt gat gag cag gag ttg cgt gat tgg ttg ggc 403 
Ser Leu Asp Asn Val Phe Asp Glu Gin Glu Leu Arg Asp Trp Leu Gly 
90 95 100 

agg acg cca gee aag cag tat ttg acg gag ttg aaa att gat ggc ttg 451 
Arg Thr Pro Ala Lys Gin Tyr Leu Thr Glu Leu Lys He Asp Gly Leu 
105 HO 115 

tec ate gac ttg gtg tat cgc aat ggc cag tta gag cgt gee get act 499 
Ser He Asp Leu Val Tyr Arg Asn Gly Gin Leu Glu Arg Ala Ala Thr 
120 125 130 

cgt ggt gat ggt cgc gtg ggc gag gac ate acg gee aat get cgc gtg 547 
Arg Gly Asp Gly Arg Val Gly Glu Asp He Thr Ala Asn Ala Arg Val 
135 140 145 

ate gaa gat ate ccg cac cag ctt cag ggc act gat gaa tat cct gtg 595 
He Glu Asp He Pro His Gin Leu Gin Gly Thr Asp Glu Tyr Pro Val 
150 155 160 165 

cct get gtg ctg gaa att cgc ggt gag gtg ttc ate act gtg gag gat 643 
Pro Ala Val Leu Glu He Arg Gly Glu Val Phe He Thr Val Glu Asp 
170 175 180 

ttc cca gga ggt caa cgc gca gcg cat tgc tgatggtggc aagccgtttg 693 
Phe Pro Gly Gly Gin Arg Ala Ala His Cys 
185 190 



cca 



696 



<210> 152 
<211> 191 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 152 



BGI-127CP 



Val Thr Glu Asp 
1 



Glu Lys Val Arg 
20 

lie Pro Asp Ala 
35 



Glu Glu Asp His 
50 



Val Gly Ala Pro 
65 



Leu Glu Arg Met 



Arg Asp Trp Leu 
100 

Lys lie Asp Gly 
115 



Glu Arg Ala Ala 
130 



Ala Asn Ala Arg 
145 



Asp Glu Tyr Pro 



lie Thr Val Glu 

180 




Asn Ala Gin Leu 
5 



Tyr His Arg Asp 



Asp Phe Asp Ala 
40 

Pro Glu Leu Ala 
55 

Val Ala Glu Gin 
70 



Leu Ser Leu Asp 
85 



Gly Arg Thr Pro 



Leu Ser lie Asp 
120 

Thr Arg Gly Asp 
135 

Val lie Glu Asp 
150 

Val Pro Ala Val 
165 



Asp Phe Pro Gly 



-212- 



Arg Arg Thr Trp 
10 

Arg Tyr Tyr Asn 

25 



Leu Phe Lys Gin 



Val Pro Asp Ser 
60 

Ser Ser Phe Asp 
75 

Asn Val Phe Asp 
90 

Ala Lys Gin Tyr 
105 



Leu Val Tyr Arg 



Gly Arg Val Gly 
140 

lie Pro His Gin 
155 

Leu Glu lie Arg 
170 



Gly Gin Arg Ala 
185 




Asn Asp Leu Ala 
15 



Glu Gin Pro Glu 
30 



Leu Gin Gin Leu 
45 



Pro Thr Met Val 



Asn Val Glu His 
80 



Glu Gin Glu Leu 
95 



Leu Thr Glu Leu 
110 



Asn Gly Gin Leu 
125 



Glu Asp lie Thr 



Leu Gin Gly Thr 
160 

Gly Glu Val Phe 
175 



Ala His Cys 
190 



<210> 153 
<211> 2100 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2077) 
<223> RXS00724 

<400> 153 

cggcaaagga agccacagcg attaaaaagg cgctgggcta caccactgcg gaagagttgc 60 

tccgccacca tgtgcgcaaa tactccacca cggctctggc gtg gga att ggt gat 115 

Val Gly lie Gly Asp 
1 5 

Tit Thr rT T C " g " ggt Cag ^ tC ^ CC ttfc ^ 1« 

Ala Thr Glu Gly Asp Leu Val Thr He Val Gly Gin Val Ala Phe Ala 

10 15 20 

ill T C l at ^ tCC ggC aag atg Ctg tac aag <>" aca gtc 211 

Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu Tyr Lys Val Thr Val 

25 30 35 



BGI-127CP 



-2i: 



ttg act gag acg gaa cgc ate ggc att tec ttc ttc gga gec aag cac 259 
Leu Thr Glu Thr Glu Arg He Gly He Ser Phe Phe Gly Ala Lys His 
40 45 50 

att ccg cgt ctt etc cca gaa ggc act cgt gcg ctt ttt acc ggc aag 307 
He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala Leu Phe Thr Gly Lys 
55 60 65 

gtg aag ttt ttt cgc aac gaa cct cag eta tct cat cca gag ttc att 355 
Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser His Pro Glu Phe He 
70 75 80 85 

gtg ate cca gat cct gga tea ggc cgc cga etc acc gee act ggc ggt 403 
Val He Pro Asp Pro Gly Ser Gly Arg Arg Leu Thr Ala Thr Gly Gly 
90 95 100 

atg aaa tct ctg get gee tac ggc gat gtg gaa gaa gtg gca ctt cgt 451 
Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu Glu Val Ala Leu Arg 
105 110 115 

ttg gtg gat cgc gaa tac ate ccg ate tat gee ggc acc gee acc atg 499 
Leu Val Asp Arg Glu Tyr He Pro lie Tyr Ala Gly Thr Ala Thr Met 
120 125 130 

act acc tgg egg ate atg get gca gtg caa egg gta ctg gaa acc atg 547 
Thr Thr Trp Arg He Met Ala Ala Val Gin Arg Val Leu Glu Thr Met 
135 140 145 

ccg gtg ate aaa gaa cca ctg age gtg gtg ccc gaa ggc atg ccc agt 595 
Pro Val He Lys Glu Pro Leu Ser Val Val Pro Glu Gly Met Pro Ser 
150 155 160 165 

ttc gac gag gee ate cgc ggc att cac gat cca ggc cat gaa tct ccc 643 
Phe Asp Glu Ala He Arg Gly He His Asp Pro Gly His Glu Ser Pro 
170 175 180 

age acg ttt ate aac cgt ctg aaa tac aac gaa gca eta teg ctg gee 691 
Ser Thr Phe He Asn Arg Leu Lys Tyr Asn Glu Ala Leu Ser Leu Ala 
185 190 195 

acg gtg atg gcg ate egg cgt gee gat acc aag aac cgc aaa gca cca 739 
Thr Val Met Ala He Arg Arg Ala Asp Thr Lys Asn Arg Lys Ala Pro 
200 205 210 

ccc atg ccg cgc gca etc aaa ggg cat cag cac atg etc ate gat gca 787 
Pro Met Pro Arg Ala Leu Lys Gly His Gin His Met Leu He Asp Ala 
215 220 225 

etc aac ttt cag etc aca gtg gga cag aag caa gtg ate cgt gag ate 835 
Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin Val He Arg Glu He 
230 235 240 245 

age gcg gac att gaa caa cgc gtt ccc atg tct cgt ctg etc caa ggt 883 
Ser Ala Asp He Glu Gin Arg Val Pro Met Ser Arg Leu Leu Gin Gly 
250 255 260 

gag gtt ggt teg ggt aaa acc ate gtg teg ttg ate gcg atg ctg cag 931 
Glu Val Gly Ser Gly Lys Thr He Val Ser Leu He Ala Met Leu Gin 
265 270 275 



BGM27CP -214- 

gca att gat tec ggt a^^ag tgc gec atg etc gec ccg acg gaa gtg 979 

Ala lie Asp Ser Gly Arg Gin Cys Ala Met Leu Ala Pro Thr Glu Val 

280 285 290 

ttg gec ace cag cat gec cgc age ctg age aaa act etc gac gac gca 1027 
Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys Thr Leu Asp Asp Ala 
295 300 305 

ggc ctt gat ate aat gtt gtg etc ttg act ggc teg atg ccc acg gga 1075 
Gly Leu Asp lie Asn Val Val Leu Leu Thr Gly Ser Met Pro Thr Gly 
31 ° 315 320 325 

gee aag aag gag get ctg ctg gaa ate ate tec ggt gac gca gac att 1123 
Ala Lys Lys Glu Ala Leu Leu Glu lie lie Ser Gly Asp Ala Asp lie 
330 335 340 

gtg gtc ggc acg cat gcg ctg ate cag gac ace gtg gag ttc ttc gac 1171 
Val Val Gly Thr His Ala Leu He Gin Asp Thr Val Glu Phe Phe Asp 
345 350 355 

ctt ggc etc gtg gtg gtg gat gag cag cac cgt ttc ggc gtg gag caa 1219 
Leu Gly Leu Val Val Val Asp Glu Gin His Arg Phe Gly Val Glu Gin 
360 365 370 

cgc gat caa ctg egg ace aag ggc agg gaa ggc ctg ace ccg cac eta 1267 
Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly Leu Thr Pro His Leu 
3^5 380 385 

ttg gtt atg act gcg ace cca att ccg cgc ace ate gec atg acg gtg 1315 
Leu Val Met Thr Ala Thr Pro He Pro Arg Thr He Ala Met Thr Val 
390 395 400 405 

ttc ggc gac ttg gcg gtg tec acg ttg cgt gaa ctt cca ggc ggg cgc 1363 
Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu Leu Pro Gly Gly Arg 
410 415 420 

egg ccg att caa ace teg gtg ata ccc gat cac aaa cct ggc tgg gtt 1411 
Arg Pro He Gin Thr Ser Val He Pro Asp His Lys Pro Gly Trp Val 
425 430 435 

aaa cgc ggt tgg gaa cgc ate ggt gag gaa gtc etc gee gga cgc caa 1459 
Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val Leu Ala Gly Arg Gin 
440 445 450 

gee tat gtg gtg tgt ccg cgc att gaa ggc gaa ggc ggc gtg ctg gaa 1507 
Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu Gly Gly Val Leu Glu 
455 460 465 

ate cac gee tat ctt tec gaa cag gta tat cca gga ttg aat gtt gga 1555 
He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro Gly Leu Asn Val Gly 
47 ° 475 480 485 



atg ctg cac ggt cgc atg gac acg gat etc aaa gat teg gtc atg cag 

Met Leu His Gly Arg Met Asp Thr Asp Leu Lys Asp Ser Val Met Gin 

490 495 500 

gaa ttc gee caa ggt gag ate gat att ttg gtc gee ace acg gtc att 

Glu Phe Ala Gin Gly Glu He Asp He Leu Val Ala Thr Thr Val He 

505 510 515 



1603 



1651 



gag gtc ggt att gac gtt gee aac gec acc gtc atg etc ate cgc gag 1699 



BGM27CP 




Glu Val Gly He Asp Val Ala Asn Ala Thr Val Met Leu He Arg Glu 
520 525 530 

gcg gaa cgc ttc ggc gtt tec cag ate cac cag ctg cgc ggc cgt gtt 1747 
Ala Glu Arg Phe Gly Val Ser Gin He His Gin Leu Arg Gly Arg Val 
535 540 545 



ggc cgt ggg cag cac gat tec etc tgc 
Gly Arg Gly Gin His Asp Ser Leu Cys 
550 555 

gag gac tec cca caa ggc caa cgc etc 
Glu Asp Ser Pro Gin Gly Gin Arg Leu 
570 

gac ggt ttt caa etc tct gaa ctt gat 
Asp Gly Phe Gin Leu Ser Glu Leu Asp 
585 590 

gac gtg ttg ggc acc cgc cag tec ggc 
Asp Val Leu Gly Thr Arg Gin Ser Gly 
600 605 

etc teg ttt ate age gac caa aaa ate 
Leu Ser Phe He Ser Asp Gin Lys lie 
615 620 

gee acc gag ctg gtt gee gee age cgt 
Ala Thr Glu Leu Val Ala Ala Ser Arg 
630 635 

age gac ate gca atg ate aac cag gaa 
Ser Asp He Ala Met He Asn Gin Glu 
650 

tgatattgat agggtttaag tea 



ctg ctg cac acc acc ttc gac 1795 
Leu Leu His Thr Thr Phe Asp 
560 565 

gec gca att tec acc aca acc 1843 
Ala Ala He Ser Thr Thr Thr 
575 580 

ttg cag gta cgc caa gaa ggc 1891 
Leu Gin Val Arg Gin Glu Gly 
595 

age gac acc aaa etc cgt cac 1939 
Ser Asp Thr Lys Leu Arg His 
610 

ate gag cgt gcg ctt ate gac 1987 
He Glu Arg Ala Leu He Asp 
625 

tec agg gcg ctt gag ctg gtc 2035 
Ser Arg Ala Leu Glu Leu Val 
640 645 

tac ctg gaa aag age 2 07 7 

Tyr Leu Glu Lys Ser 

655 

2100 



<210> 154 
<211> 659 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 154 

Val Gly He Gly Asp Ala Thr Glu Gly Asp Leu Val Thr He Val Gly 
15 10 15 

Gin Val Ala Phe Ala Lys Gin Ser Tyr Thr Gin Ser Gly Lys Met Leu 
20 25 30 

Tyr Lys Val Thr Val Leu Thr Glu Thr Glu Arg He Gly He Ser Phe 
35 40 45 

Phe Gly Ala Lys His He Pro Arg Leu Leu Pro Glu Gly Thr Arg Ala 
50 55 60 

Leu Phe Thr Gly Lys Val Lys Phe Phe Arg Asn Glu Pro Gin Leu Ser 
65 70 75 80 



His Pro Glu Phe He Val He Pro Asp Pro Gly Ser Gly Arg Arg Leu 
85 90 95 



BGI-127CP -216 



Thr Ala Thr Gly Gly Met Lys Ser Leu Ala Ala Tyr Gly Asp Val Glu 
100 105 110 

Glu Val Ala Leu Arg Leu Val Asp Arg Glu Tyr lie Pro lie Tyr Ala 
115 120 125 

Gly Thr Ala Thr Met Thr Thr Trp Arg lie Met Ala Ala Val Gin Arg 
130 135 140 

Val Leu Glu Thr Met Pro Val lie Lys Glu Pro Leu Ser Val Val Pro 
145 150 155 160 

Glu Gly Met Pro Ser Phe Asp Glu Ala lie Arg Gly lie His Asp Pro 
165 170 175 

Gly His Glu Ser Pro Ser Thr Phe lie Asn Arg Leu Lys Tyr Asn Glu 
180 185 190 

Ala Leu Ser Leu Ala Thr Val Met Ala lie Arg Arg Ala Asp Thr Lys 
195 200 205 

Asn Arg Lys Ala Pro Pro Met Pro Arg Ala Leu Lys Gly His Gin His 
210 215 220 

Met Leu lie Asp Ala Leu Asn Phe Gin Leu Thr Val Gly Gin Lys Gin 
225 230 235 240 

Val lie Arg Glu lie Ser Ala Asp lie Glu Gin Arg Val Pro Met Ser 
245 250 255 

Arg Leu Leu Gin Gly Glu Val Gly Ser Gly Lys Thr lie Val Ser Leu 
260 265 270 

lie Ala Met Leu Gin Ala lie Asp Ser Gly Arg Gin Cys Ala Met Leu 
275 280 285 

Ala Pro Thr Glu Val Leu Ala Thr Gin His Ala Arg Ser Leu Ser Lys 
290 295 300 

Thr Leu Asp Asp Ala Gly Leu Asp lie Asn Val Val Leu Leu Thr Gly 
305 310 315 320 

Ser Met Pro Thr Gly Ala Lys Lys Glu Ala Leu Leu Glu lie lie Ser 
325 330 335 

Gly Asp Ala Asp lie Val Val Gly Thr His Ala Leu lie Gin Asp Thr 
340 345 350 

Val Glu Phe Phe Asp Leu Gly Leu Val Val Val Asp Glu Gin His Arg 
355 360 365 

Phe Gly Val Glu Gin Arg Asp Gin Leu Arg Thr Lys Gly Arg Glu Gly 
370 375 380 

Leu Thr Pro His Leu Leu Val Met Thr Ala Thr Pro lie Pro Arg Thr 
385 390 395 400 



lie Ala Met Thr Val Phe Gly Asp Leu Ala Val Ser Thr Leu Arg Glu 
405 410 415 



BGI-I27CP _2| 7 



Leu Pro Gly Gly Arg Arg Pro He Gin Thr Ser Val lie Pro Asp His 
420 425 430 

Lys Pro Gly Trp Val Lys Arg Gly Trp Glu Arg He Gly Glu Glu Val 
435 440 445 

Leu Ala Gly Arg Gin Ala Tyr Val Val Cys Pro Arg He Glu Gly Glu 
450 455 460 

Gly Gly Val Leu Glu He His Ala Tyr Leu Ser Glu Gin Val Tyr Pro 
465 470 475 480 

Gly Leu Asn Val Gly Met Leu His Gly Arg Met Asp Thr Asp Leu Lys 
485 490 495 

Asp Ser Val Met Gin Glu Phe Ala Gin Gly Glu He Asp lie Leu Val 
500 505 510 

Ala Thr Thr Val He Glu Val Gly He Asp Val Ala Asn Ala Thr Val 
515 520 525 

Met Leu He Arg Glu Ala Glu Arg Phe Gly Val Ser Gin He His Gin 
530 535 540 

Leu Arg Gly Arg Val Gly Arg Gly Gin His Asp Ser Leu Cys Leu Leu 
545 55 0 555 560 

His Thr Thr Phe Asp Glu Asp Ser Pro Gin Gly Gin Arg Leu Ala Ala 
565 570 575 

He Ser Thr Thr Thr Asp Gly Phe Gin Leu Ser Glu Leu Asp Leu Gin 
580 585 590 

Val Arg Gin Glu Gly Asp Val Leu Gly Thr Arg Gin Ser Gly Ser Asp 
595 600 605 

Thr Lys Leu Arg His Leu Ser Phe He Ser Asp Gin Lys He He Glu 
510 615 620 

Arg Ala Leu He Asp Ala Thr Glu Leu Val Ala Ala Ser Arg Ser Arq 
625 630 635 640 

Ala Leu Glu Leu Val Ser Asp He Ala Met He Asn Gin Glu Tyr Leu 
645 650 655 

Glu Lys Ser 



<210> 155 
<211> 903 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (880) 

<223> RXS00823 



<400> 155 

caaatgcaaa aagcatcagc aagagcggga tgatcaccac aagcaaacct gtcatgggag 



BGI-127CP 



218 



tcattctaat gatgaatcaa atccgcgcta acttaagggt atg ggt tec att act 115 

Met Gly Ser lie Thr 
1 5 

ccg cag aag egg cct cgc gtg ggg tct cac ate gcg aac aag ggt caa 163 

Pro Gin Lys Arg Pro Arg Val Gly Ser His He Ala Asn Lys Gly Gin 
10 15 20 

gag act gat ate ggg cga aaa cgc cga get cga cgc ate aat cgc aca 211 
Glu Thr Asp He Gly Arg Lys Arg Arg Ala Arg Arg He Asn Arg Thr 
25 30 35 

etc acc gtg gca tat ccg gat gcg cac tgc gaa tta gat ttc acc aat 259 
Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu Leu Asp Phe Thr Asn 
40 45 50 

ccg eta gaa etc acg gtc gee acc att ttg tec gec cag tgc acg gac 307 
Pro Leu Glu Leu Thr Val Ala Thr He Leu Ser Ala Gin Cys Thr Asp 
55 60 65 

gtt cgc gtg aac cag gtg acg ccc gcg ttg ttc aag cgc tat ccg acg 355 
Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe Lys Arg Tyr Pro Thr 
70 75 80 85 

gee aca gat tac gec aac gec gat cgc acg gaa ttg gag gag ttc ate 403 
Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu Leu Glu Glu Phe He 
90 95 100 

cgt ccg aca ggc ttt tac cgc aac aag gec act tct tta ate ggc ctg 451 
Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr Ser Leu He Gly Leu 
105 HO 115 

ggt gag gca eta att teg ctt cac gac ggc cag gtc ccc ggt acc ctt 499 
Gly Glu Ala Leu He Ser Leu His Asp Gly Gin Val Pro Gly Thr Leu 
120 125 130 

gag cag eta gtt gag ctg ccg ggg gtc ggg egg aaa acc gee aac gtg 547 
Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg Lys Thr Ala Asn Val 
135 140 145 

gtg ctg gga aat get ttc ggt gtt ccg gga ate acg gtg gat aca cac 595 
Val Leu Gly Asn Ala Phe Gly Val Pro Gly He Thr Val Asp Thr His 
150 155 160 165 



ttt ggc agg ttg gtg cgt cgc ctg aag etc act gat gaa gaa gat ccc 
Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr Asp Glu Glu Asp Pro 
17 ° 175 180 

gtc aag gtg gaa aaa gtg atg aac gaa etc ate gaa aag cct gag tgg 
Val Lys Val Glu Lys Val Met Asn Glu Leu He Glu Lys Pro Glu Trp 
185 190 195 

acc atg ttt tea cat agg ctg ate ttc cac gga cgt agg ata tgt cat 
Thr Met Phe Ser His Arg Leu He Phe His Gly Arg Arg He Cys His 
200 ^ 205 210 

agt cga cgc gec gee tgt gga gee tgc atg ctg gca get gat tgc cca 
Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu Ala Ala Asp Cys Pro 
215 220 225 



643 



691 



739 



787 



BGM27CP -219- 

tcc ttt ggt ttg gag g^^cg tea gat cca ttt gag gcg caa aaa etc 835 

Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe Glu Ala Gin Lys Leu 

230 235 240 245 

att aaa agt gat gat agg gag cac ctg ctg aaa atg gca gga atg 880 

He Lys Ser Asp Asp Arg Glu His Leu Leu Lys Met Ala Gly Met 

250 255 260 



tagaaaacaa atgacaagca gtg 



903 



<210> 156 
<211> 260 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Met Gly Ser He Thr Pro Gin Lys Arg Pro Arg Val Gly Ser His He 
1 5 10 15 

Ala Asn Lys Gly Gin Glu Thr Asp He Gly Arg Lys Arg Arg Ala Arg 
20 25 30 

Arg He Asn Arg Thr Leu Thr Val Ala Tyr Pro Asp Ala His Cys Glu 
35 40 45 

Leu Asp Phe Thr Asn Pro Leu Glu Leu Thr Val Ala Thr He Leu Ser 
50 55 60 

Ala Gin Cys Thr Asp Val Arg Val Asn Gin Val Thr Pro Ala Leu Phe 
65 ™ 75 80 

Lys Arg Tyr Pro Thr Ala Thr Asp Tyr Ala Asn Ala Asp Arg Thr Glu 
85 90 95 

Leu Glu Glu Phe He Arg Pro Thr Gly Phe Tyr Arg Asn Lys Ala Thr 
100 105 HO 

Ser Leu He Gly Leu Gly Glu Ala Leu lie Ser Leu His Asp Gly Gin 
115 120 125 

Val Pro Gly Thr Leu Glu Gin Leu Val Glu Leu Pro Gly Val Gly Arg 
130 135 140 

Lys Thr Ala Asn Val Val Leu Gly Asn Ala Phe Gly Val Pro Gly He 
145 150 155 160 

Thr Val Asp Thr His Phe Gly Arg Leu Val Arg Arg Leu Lys Leu Thr 
165 170 175 

Asp Glu Glu Asp Pro Val Lys Val Glu Lys Val Met Asn Glu Leu He 
180 185 190 

Glu Lys Pro Glu Trp Thr Met Phe Ser His Arg Leu He Phe His Gly 
195 200 205 

Arg Arg He Cys His Ser Arg Arg Ala Ala Cys Gly Ala Cys Met Leu 
2 10 215 220 

Ala Ala Asp Cys Pro Ser Phe Gly Leu Glu Gly Pro Ser Asp Pro Phe 
225 230 235 240 



BGI-127CP .220 



Glu Ala Gin Lys Leu He Lys Ser Asp Asp Arg Glu His Leu Leu Lys 
245 250 255 

Met Ala Gly Met 
260 



<210> 157 
<211> 912 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (889) 

<223> RXS00898 

<400> 157 

caggtatcgg cctgtatcaa aagctcgggt tcagtgaaca ccaccgacac cggtacgccg 60 

aacggaaatt ctaaaatcca aaacagctag ggtataagtc atg cgc ate gtt aat 115 

Met Arg He Val Asn 
1 5 

tgg aac gtc aac tct get cgc act cgt gtg gac egg atg gtc gat ttt 163 
Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp Arg Met Val Asp Phe 
10 15 20 

ttg ctt cgc cat gat gtt gat gta tta gcg gtg cag gaa acc aag tgt 211 
Leu Leu Arg His Asp Val Asp Val Leu Ala Val Gin Glu Thr Lys Cys 
25 30 35 

aaa gat gag caa ttt ccc acc gag cgt ttc acc gaa ate ggc tat gag 259 
Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr Glu He Gly Tyr Glu 
40 45 50 

gta gec cat ttc ggc ctt aac cag tgg aat ggt gtc gee att att tec 307 
Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly Val Ala He He Ser 
55 60 65 

cgc gtt ggc att gaa aat gtg gaa acc cac ttc cct gec caa ccg gga 355 
Arg Val Gly He Glu Asn Val Glu Thr His Phe Pro Ala Gin Pro Gly 
70 75 80 85 

ttc aac aaa gac ate acc aag gaa caa tec ate gaa gec cgc gec ate 403 
Phe Asn Lys Asp He Thr Lys Glu Gin Ser He Glu Ala Arg Ala He 
9 ° 95 100 

ggc gec cgc tgc ggt ggt gtc cag gtg tgg age etc tat gtt ccc aac 451 
Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser Leu Tyr Val Pro Asn 
105 HO 115 

ggc cgc gaa ate gca gat cct cac tac gac tac aaa ctg cgc tgg eta 499 
Gly Arg Glu He Ala Asp Pro His Tyr Asp Tyr Lys Leu Arg Trp Leu 
120 125 130 

ttc tec ctg cgc aac tac gtg ate gac acc ttg gaa tac cgc ccc gag 547 
Phe Ser Leu Arg Asn Tyr Val He Asp Thr Leu Glu Tyr Arg Pro Glu 
135 140 145 



BGI-I27CP -221- 



gaa aaa ctg gtg ttg etc ggc gac ttc aac ate gcg ccc aca gac ate 595 
Glu Lys Leu Val Leu Leu Gly Asp Phe Asn lie Ala Pro Thr Asp lie 
!50 155 160 165 

gac gtc tgg gac ate gca gee ttc gaa gga aaa acc cac gtc acc gaa 643 
Asp Val Trp Asp lie Ala Ala Phe Glu Gly Lys Thr His Val Thr Glu 
170 175 180 

cca gaa cgt gca get ttc gac ggc etc ate gaa gee gga etc aaa gaa 691 
Pro Glu Arg Ala Ala Phe Asp Gly Leu lie Glu Ala Gly Leu Lys Glu 
185 190 195 

acc acc ccc gga cct ggt acc tac acc tac tgg gat tac aaa ggc gca 739 
Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp Asp Tyr Lys Gly Ala 
200 205 210 

cgc ttc etc aaa ggc gaa ggc atg cgc ate gat ttc cag etc gca tec 787 
Arg Phe Leu Lys Gly Glu Gly Met Arg lie Asp Phe Gin Leu Ala Ser 
215 220 225 

ccg gee ctt get gca acc gcg ggt gaa acc ttt gtg gac gtt gaa gaa 835 
Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe Val Asp Val Glu Glu 
230 235 240 245 

cgc age gga acc ggc gee tct gac cac gca cca gtc ate gtt gat tac 883 
Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro Val lie Val Asp Tyr 
250 255 260 

aag gtg taactgcgta tgatctttca gat 912 
Lys Val 



<210> 158 
<211> 263 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met Arg He Val Asn Trp Asn Val Asn Ser Ala Arg Thr Arg Val Asp 
15 10 15 

Arg Met Val Asp Phe Leu Leu Arg His Asp Val Asp Val Leu Ala Val 
20 25 30 

Gin Glu Thr Lys Cys Lys Asp Glu Gin Phe Pro Thr Glu Arg Phe Thr 
35 40 45 

Glu He Gly Tyr Glu Val Ala His Phe Gly Leu Asn Gin Trp Asn Gly 
50 55 60 

Val Ala He He Ser Arg Val Gly He Glu Asn Val Glu Thr His Phe 
65 70 75 80 

Pro Ala Gin Pro Gly Phe Asn Lys Asp He Thr Lys Glu Gin Ser He 
85 90 95 

Glu Ala Arg Ala He Gly Ala Arg Cys Gly Gly Val Gin Val Trp Ser 
100 105 110 

Leu Tyr Val Pro Asn Gly Arg Glu He Ala Asp Pro His Tyr Asp Tyr 
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115 120 125 

Lys Leu Arg Trp Leu Phe Ser Leu Arg Asn Tyr Val lie Asp Thr Leu 
130 135 140 

Glu Tyr Arg Pro Glu Glu Lys Leu Val Leu Leu Gly Asp Phe Asn lie 
145 150 155 160 

Ala Pro Thr Asp lie Asp Val Trp Asp lie Ala Ala Phe Glu Gly Lys 
165 170 175 

Thr His Val Thr Glu Pro Glu Arg Ala Ala Phe Asp Gly Leu lie Glu 
180 185 190 

Ala Gly Leu Lys Glu Thr Thr Pro Gly Pro Gly Thr Tyr Thr Tyr Trp 
195 200 205 

Asp Tyr Lys Gly Ala Arg Phe Leu Lys Gly Glu Gly Met Arg lie Asp 
210 215 220 

Phe Gin Leu Ala Ser Pro Ala Leu Ala Ala Thr Ala Gly Glu Thr Phe 
225 230 235 240 

Val Asp Val Glu Glu Arg Ser Gly Thr Gly Ala Ser Asp His Ala Pro 
245 250 255 

Val lie Val Asp Tyr Lys Val 
260 



<210> 159 

<211> 849 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (826) 

<223> RXS01066 

<400> 159 

aaacgtattc cttgacctgc gcatcaaggt gctgaagaac tggcaatccg atccaaaggc 60 

tttgaaccgc ctgggcttct agctttaagg gggtgagttc atg cgt agg gac agt 115 

Met Arg Arg Asp Ser 
1 5 

ttt egg gac cgc gcg eta gta gtc aaa act tat gat ttt ggc gaa gec 163 
Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr Asp Phe Gly Glu Ala 
10 15 20 

gac cgc att att gtg ctg etc acc cga gac cac ggc ate gtg cgc gga 211 
Asp Arg lie lie Val Leu Leu Thr Arg Asp His Gly lie Val Arg Gly 
25 30 35 

gtt gec aaa gga gta cgc cga tec aaa tec egg ttt ggg tea agg ctg 259 
Val Ala Lys Gly Val Arg Arg Ser Lys Ser Arg Phe Gly Ser Arg Leu 
40 45 50 



cag ctt ttt gtg gaa etc gac gtg cag etc tac cca ggt aga aaa ctg 307 
Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr Pro Gly Arg Lys Leu 



BGI-I27CP _223 



55 60 65 

tec acc ate tct ggc gcg gac ace gtc ggc tac tac gca tea ggc ate 355 
Ser Thr He Ser Gly Ala Asp Thr Val Gly Tyr Tyr Ala Ser Gly He 
70 7 5 80 8 5 



ate gag gac ttc act egg tat tec tgt gcg tec gec ate ctg gaa ate 403 
He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser Ala He Leu Glu He 
90 95 100 

gee acc cac ate gca gga ctg gaa aac gat ccg cac ctg ttt gaa gaa 451 
Ala Thr Hxs He Ala Gly Leu Glu Asn Asp Pro His Leu Phe Glu Glu 
105 110 115 

acc acc egg gcg ttg aaa aac att cag gac tec cca gaa ccc ate etc 499 
Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser Pro Glu Pro He Leu 
120 125 130 

aac eta gac gag ttc atg etc cgc gee atg aac cac gee ggc tgg gca 547 
Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn His Ala Gly Trp Ala 
135 140 145 

cca age ctt ttc gac tgc gca gee tgc ggc cga cca gga cct cac aac 595 
. Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arg Pro Gly Pro His Asn 
150 15 5 160 i 6 5 

gca ttc cac cca ggc gtc ggc ggg gca gtg tgc ctg tac tgc cga ccg 643 
Ala Phe His Pro Gly Val Gly Gly Ala Val Cys Leu Tyr Cys Arg Pro 
170 175 180 

ccg gga age gee gaa gtc cca cca gaa gca eta cac atg atg tgg ttg 691 
Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu His Met Met Trp Leu 
185 190 195 

gtc gee aac ggc caa gca gec cgc att ccc egg gaa cac cca gag cag 739 
Val Ala Asn Gly Gin Ala Ala Arg He Pro Arg Glu His Pro Glu Gin 
200 205 210 

caa acc acc att cac "caa ctg aca acc gcg cat ctg cag tgg cat att 787 
Gin Thr Thr He His Gin Leu Thr Thr Ala His Leu Gin Trp His He 
215 220 225 

gaa aga aag ctg ccc acg ctg gcg gtg ctg gat cag gee tagtgettag 836 

Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp Gin Ala 

230 235 240 

gettaggegt ccg 84g 



<210> 160 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Arg Arg Asp Ser Phe Arg Asp Arg Ala Leu Val Val Lys Thr Tyr 
1 5 10 



15 



Asp Phe Gly Glu Ala Asp Arg He He Val Leu Leu Thr Arg Asp His 
20 25 30 



BGM27CP -224- 



Gly He Val Arg Gly VaHla Lys Gly Val Arg Arg Ser Lys Ser Arg 
3 ^ 40 45 

Phe Gly Ser Arg Leu Gin Leu Phe Val Glu Leu Asp Val Gin Leu Tyr 
50 55 60 

Pro Gly Arg Lys Leu Ser Thr He Ser Gly Ala Asp Thr Val Gly Tyr 
65 ™ 75 80 

Tyr Ala Ser Gly He He Glu Asp Phe Thr Arg Tyr Ser Cys Ala Ser 
85 90 95 

Ala He Leu Glu He Ala Thr His He Ala Gly Leu Glu Asn Asp Pro 
1Q 0 105 HO 

His Leu Phe Glu Glu Thr Thr Arg Ala Leu Lys Asn He Gin Asp Ser 
115 120 125 

Pro Glu Pro He Leu Asn Leu Asp Glu Phe Met Leu Arg Ala Met Asn 
130 135 14Q 

His Ala Gly Trp Ala Pro Ser Leu Phe Asp Cys Ala Ala Cys Gly Arq 
145 15 ° 155 i 6 o 

Pro Gly Pro His Asn Ala Phe His Pro Gly Val Gly Gly Ala Val Cys 
165 170 175 

Leu Tyr Cys Arg Pro Pro Gly Ser Ala Glu Val Pro Pro Glu Ala Leu 
180 185 190 

His Met Met Trp Leu Val Ala Asn Gly Gin Ala Ala Arg He Pro Arg 
195 200 205 

Glu His Pro Glu Gin Gin Thr Thr He His Gin Leu Thr Thr Ala His 
210 215 220 

Leu Gin Trp His He Glu Arg Lys Leu Pro Thr Leu Ala Val Leu Asp 
225 230 235 240 

Gin Ala 



<210> 161 
<211> 1740 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1717) 
<223> RXS02145 

<400> 161 

cactgccaca gctgccaatt accgttgatg aagagggcta cctcatcgcc gctggtaact 60 

tcattgagcc actcggccct gcattctggg agcgtaagtc atg agt eta get acc 115 

Met Ser Leu Ala Thr 

1 5 

gtg gga aac aat ctt gat tec cgt tac acc atg gcg teg ggt ate cgt 163 



BGM27CP - 225 - 



Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met Ala Ser Gly lie Arg 
10 15 20 

cgc cag ate aac aag gtc ttc cca act cac tgg tec ttc atg etc ggc 211 
Arg Gin lie Asn Lys Val Phe Pro Thr His Trp Ser Phe Met Leu Gly 
25 30 35 

gag att gcg ctt tac age ttc ate gtc ttg ctg ctg act ggt gtc tac 259 
Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu Leu Thr Gly Val Tyr 
40 45 50 

ctg ace ctg ttc ttc gac cca tea ate acc aag gtc att tat gac ggc 307 
Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys Val lie Tyr Asp Gly 
55 60 65 

ggc tac etc cca ctg aac ggt gtg gag atg tec cgt gca tac gca act 355 
Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser Arg Ala Tyr Ala Thr 
70 75 80 85 

gcg ttg gat att tec ttc gag gtt cgc ggt ggt ctg ttc ate cgc cag 403 
Ala Leu Asp lie Ser Phe Glu Val Arg Gly Gly Leu Phe lie Arg Gin 
90 95 100 

atg cac cac tgg gca gee ctg ctg ttc gtt gta tec atg ctg gtt cac 451 
Met His His Trp Ala Ala Leu Leu Phe Val Val Ser Met Leu Val His 
105 110 115 

atg etc cgt att ttc ttc acc ggt gcg ttc cgt cgc cca cgt gaa gca 499 
Met Leu Arg lie Phe Phe Thr Gly Ala Phe Arg Arg Pro Arg Glu Ala 
120 125 130 

aac tgg ate ate ggt gtt gtt ctg ate ate ctg ggt atg get gaa ggc 547 
Asn Trp lie lie Gly Val Val Leu lie lie Leu Gly Met Ala Glu Gly 
135 140 145 

ttc atg ggt tac tec ctg cct gat gac ctg etc tct ggt gtt ggt ctt 595 
Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu Ser Gly Val Gly Leu 
150 155 160 165 

cga ate atg tec gec ate ate gtt ggt ctt ccg ate ata ggt acc tgg 643 
Arg lie Met Ser Ala lie lie Val Gly Leu Pro lie lie Gly Thr Trp 
170 175 180 

atg cac tgg ctg ate ttc ggt gga gac ttc cca tec gat ctg atg ctg 691 
Met His Trp Leu lie Phe Gly Gly Asp Phe Pro Ser Asp Leu Met Leu 
185 190 195 

gac cgc ttc tac ate gca cac gtt eta ate ate cca get ate ctg ctt 739 
Asp Arg Phe Tyr lie Ala His Val Leu lie lie Pro Ala lie Leu Leu 
200 205 210 

ggc ttg ate gca get cac ctg gca ctt gtt tgg tac cag aag cac acc 787 
Gly Leu lie Ala Ala His Leu Ala Leu Val Trp Tyr Gin Lys His Thr 
215 220 225 

cag ttc cca ggc get ggc cgc act gag aac aac gtg ate ggt ate cga 835 
Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn Val lie Gly lie Arg 
230 235 240 245 



ate atg cct ctg ttc gca gtt aag get gtt get ttc ggc etc ate gtc 883 
lie Met Pro Leu Phe Ala Val Lys Ala Val Ala Phe Gly Leu lie Val 



BGI-I27CP _ 2 26 



250 255 260 

ttc ggt ttc etc gca ctg ctt get ggt gtc ace ace att aac gca att 931 
Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr Thr He Asn Ala He 
265 270 275 

tgg aat ctt gga ccg tac aac cct tea cag gtg tct get ggt tec cag 979 
Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val Ser Ala Gly Ser Gin 
280 285 290 

cct gac gtt tac atg ctg tgg aca gat ggt get get cgt gtc atg ccg 1027 
Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala Ala Arg Val Met Pro 
295 300 305 

gca tgg gag etc tac etc ggt aac tac act att cca gca gtc ttc tgg 1075 
Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He Pro Ala Val Phe Trp 
310 315 320 325 

gtt get gtg atg ctg ggt ate etc gtg gtt ctg ctt gtg act tac cca 1123 
Val Ala Val Met Leu Gly He Leu Val Val Leu Leu Val Thr Tyr Pro 
330 335 340 

ttc att gag cgt aag ttc ace ggc gac gat gca cac cac aac ttg ctg 1171 
Phe He Glu Arg Lys Phe Thr Gly Asp Asp Ala His His Asn Leu Leu 
345 350 355 

cag cgt cct cgc gat gtt cca gtc cgc ace tea etc ggt gtc atg gcg 1219 
Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser Leu Gly Val Met Ala 
360 365 370 

ctt gtc ttc tac ate ctg ctt ace gtt tct ggt ggt aac gat gtt tac 1267 
Leu Val Phe Tyr He Leu Leu Thr Val Ser Gly Gly Asn Asp Val Tyr 
375 380 385 

gca atg cag ttc cat gtt tea ctg aac gcg atg acc tgg ate ggt cgt 1315 
Ala Met Gin Phe His Val Ser Leu Asn Ala Met Thr Trp He Gly Arg 
390 395 400 405 

ate ggc etc ate gtt gga cca get att gca tac ttc ate act tac cga 1363 
He Gly Leu He Val Gly Pro Ala He Ala Tyr Phe He Thr Tyr Arg 
410 415 420 

ctg tgc ate ggc ttg cag cgc tct gac cgc gag gtc ctg gag cac ggc 1411 
Leu Cys He Gly Leu Gin Arg Ser Asp Arg Glu Val Leu Glu His Gly 
425 430 435 

ate gag acc ggt ate ate aag cag atg cca aat ggt gee ttc att gaa 1459 
He Glu Thr Gly He He Lys Gin Met Pro Asn Gly Ala Phe He Glu 
440 445 450 

gtt cac cag cca ctt ggc cca gtt gat gac cat ggt cac cca ate cca 1507 
Val His Gin Pro Leu Gly Pro Val Asp Asp His Gly His Pro He Pro 
455 460 465 

ctg cca tac get ggc get gcg gtt cca aag cag atg aac cag ctt ggt 1555 
Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin Met Asn Gin Leu Gly 
470 475 480 485 

tac get gag gtt gaa acc cgc ggt gga ttc ttc gga cct gat cca gaa 1603 
Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe Gly Pro Asp Pro Glu 
490 495 500 



BGI-I27CP -227- 



gac ate cgt gcg aag get aag gaa att gag cac gca aac cac att gag 1651 

Asp lie Arg Ala Lys Ala Lys Glu lie Glu His Ala Asn His lie Glu 
505 510 515 

gaa gcg aac act ctt cgt gca etc aac gag gca aac att gag cgt gac 1699 

Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala Asn lie Glu Arg Asp 

520 525 530 

aag aat gag ggc aag aac tagtttctag gacttcatct ctg 1740 
Lys Asn Glu Gly Lys Asn 
535 



<210> 162 
<211> 539 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Ser Leu Ala Thr Val Gly Asn Asn Leu Asp Ser Arg Tyr Thr Met 
15 10 15 

Ala Ser Gly lie Arg Arg Gin lie Asn Lys Val Phe Pro Thr His Trp 
20 25 30 

Ser Phe Met Leu Gly Glu lie Ala Leu Tyr Ser Phe lie Val Leu Leu 
35 40 45 

Leu Thr Gly Val Tyr Leu Thr Leu Phe Phe Asp Pro Ser lie Thr Lys 
50 55 60 

Val lie Tyr Asp Gly Gly Tyr Leu Pro Leu Asn Gly Val Glu Met Ser 
65 70 75 80 

Arg Ala Tyr Ala Thr Ala Leu Asp lie Ser Phe Glu Val Arg Gly Gly 
85 90 95 

Leu Phe lie Arg Gin Met His His Trp Ala Ala Leu Leu Phe Val Val 
100 105 110 

Ser Met Leu Val His Met Leu Arg lie Phe Phe Thr Gly Ala Phe Arg 
115 120 125 

Arg Pro Arg Glu Ala Asn Trp lie lie Gly Val Val Leu lie lie Leu 
130 135 140 

Gly Met Ala Glu Gly Phe Met Gly Tyr Ser Leu Pro Asp Asp Leu Leu 
145 150 155 160 

Ser Gly Val Gly Leu Arg lie Met Ser Ala lie lie Val Gly Leu Pro 
165 170 175 

lie lie Gly Thr Trp Met His Trp Leu lie Phe Gly Gly Asp Phe Pro 
180 185 190 

Ser Asp Leu Met Leu Asp Arg Phe Tyr lie Ala His Val Leu lie lie 
195 200 205 



Pro Ala lie Leu Leu Gly Leu lie Ala Ala His Leu Ala Leu Val Trp 
210 215 220 



BGI-127CP -228- 



Tyr Gin Lys His Thr Gin Phe Pro Gly Ala Gly Arg Thr Glu Asn Asn 
225 230 235 240 

Val He Gly He Arg lie Met Pro Leu Phe Ala Val Lys Ala Val Ala 
245 250 255 

Phe Gly Leu He Val Phe Gly Phe Leu Ala Leu Leu Ala Gly Val Thr 
260 265 270 

Thr He Asn Ala He Trp Asn Leu Gly Pro Tyr Asn Pro Ser Gin Val 
275 280 285 

Ser Ala Gly Ser Gin Pro Asp Val Tyr Met Leu Trp Thr Asp Gly Ala 
290 295 300 

Ala Arg Val Met Pro Ala Trp Glu Leu Tyr Leu Gly Asn Tyr Thr He 
305 310 315 320 

Pro Ala Val Phe Trp Val Ala Val Met Leu Gly He Leu Val Val Leu 
325 330 335 

Leu Val Thr Tyr Pro Phe He Glu Arg Lys Phe Thr Gly Asp Asp Ala 
340 345 350 

His His Asn Leu Leu Gin Arg Pro Arg Asp Val Pro Val Arg Thr Ser 
355 360 365 

Leu Gly Val Met Ala Leu Val Phe Tyr He Leu Leu Thr Val Ser Gly 
370 375 380 

Gly Asn Asp Val Tyr Ala Met Gin Phe His Val Ser Leu Asn Ala Met 
385 390 395 400 

Thr Trp He Gly Arg He Gly Leu He Val Gly Pro Ala He Ala Tyr 
405 410 415 

Phe He Thr Tyr Arg Leu Cys lie Gly Leu Gin Arg Ser Asp Arg Glu 
420 425 430 

Val Leu Glu His Gly He Glu Thr Gly He He Lys Gin Met Pro Asn 
435 440 445 

Gly Ala Phe He Glu Val His Gin Pro Leu Gly Pro Val Asp Asp His 
450 455 460 

Gly His Pro He Pro Leu Pro Tyr Ala Gly Ala Ala Val Pro Lys Gin 
465 4 ™ 475 480 

Met Asn Gin Leu Gly Tyr Ala Glu Val Glu Thr Arg Gly Gly Phe Phe 
485 490 495 

Gly Pro Asp Pro Glu Asp He Arg Ala Lys Ala Lys Glu He Glu His 
500 505 510 

Ala Asn His He Glu Glu Ala Asn Thr Leu Arg Ala Leu Asn Glu Ala 
515 520 525 

Asn He Glu Arg Asp Lys Asn Glu Gly Lys Asn 
530 535 



BGI-127CP 




<210> 163 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (979) 

<223> RXS02476 



<400> 163 

cgggcggagt tctatcaaca ttacgcaaag gcataagctt tattattcca ctcggtgtga 60 

catatgacct aaagtgccag tcagtacaat catttaggtc atg tea ttt aca get 115 

Met Ser Phe Thr Ala 
1 5 



ttt caa aca gec ctg etc gtg tgg ttt aga gca aat gec cgc gat ctt 
Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala Asn Ala Arg Asp Leu 
10 15 



20 



gcg tgg cgt gat ccc aat act tea gca tgg gga att etc ctt tea gag 
Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly He Leu Leu Ser Glu 
25 30 



35 



55 60 



65 



ggc gag gtg ccg gat acg gtg gag gcg ctg etc gcg ttg ccg ggg ate 
Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu Ala Leu Pro Gly He 
105 110 115 



163 



211 



gtg atg age caa caa act ccc gtc gcg cga gtc gag ccg att tgg cgt 259 
Val Met Ser Gin Gin Thr Pro Val Ala Arg Val Glu Pro He Trp Arg 
40 45 50 

gag tgg atg gaa aaa tgg ccc act ccg gaa gat ttc gcg aat gcg age 307 
Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp Phe Ala Asn Ala Ser 



ace gat gag att ttg egg teg tgg ggc aag ttg ggc tat cca cgt agg 355 
Thr Asp Glu He Leu Arg Ser Trp Gly Lys Leu Gly Tyr Pro Arg Arq 
70 75 80 . 8 5 

gcg ctg agg ttg aag gaa tgt gcg gag gtg ate gtc gaa aag cat gee 403 
Ala Leu Arg Leu Lys Glu Cys Ala Glu Val He Val Glu Lys His Ala 
90 95 100 



451 



ggt gat tac acg gcg cgc gcg gtc gcg gcg ttt cat ttt ggg cag cgc 4 99 

Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe His Phe Gly Gin Arg 

120 125 130 

gtg ccg gtg gtc gat acg aac gtg cgt cgc gtg tac cag cgc gcg gta 547 

Val Pro Val Val Asp Thr Asn Val Arg Arg Val Tyr Gin Arg Ala Val 

135 140 145 

gee gga cgt tac ctt gcg ggg cct gcg aaa aag caa gag ctt ate gac 595 

Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys Gin Glu Leu lie Asp 

150 155 160 165 

gtc tec ctt etc ctt ccc aac act cac gee cca gaa ttc tct gec gca 643 

Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro Glu Phe Ser Ala Ala 

170 175 180 



BGM27CP 



- 230- 



ata atg gag ttg ggt get ctt ate tgc acg gec act tec cca aag tgt 691 
He Met Glu Leu Gly Ala Leu He Cys Thr Ala Thr Ser Pro Lys Cys 
185 190 195 

gac acc tgc cca ctg ctt gac cag tgt caa tgg caa aaa ctt ggc tgt 739 
Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp Gin Lys Leu Gly Cys 
200 205 210 

ccc tec ccg agt gaa gag gag ctg get tea gcg aaa aag cgt gtg cag 787 
Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala Lys Lys Arg Val Gin 
215 220 225 

aaa ttt gtg gga acc gac cga caa gtc cgt ggc eta ate atg gac gta 835 
Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly Leu He Met Asp Val 
230 235 240 245 

ctg cgc aat gee acc gca cct gtg cca eta tec gcg att gat gtc gtg 883 
Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser Ala He Asp Val Val 
250 255 260 " 

tgg cct gac gat gee caa cgc tec egg gcg ctg ttt teg etc att gag 931 
Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu Phe Ser Leu He Glu 
265 270 275 

gac gga etc gcg gaa caa aat gag gcg ggt tat ttc cac ctg cca egg 979 
Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr Phe His Leu Pro Arg 
280 285 290 



taaaccactg cgcgcctgca aaa 

<210> 164 
<211> 293 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Ser Phe Thr Ala Phe Gin Thr Ala Leu Leu Val Trp Phe Arg Ala 
15 10 15 

Asn Ala Arg Asp Leu Ala Trp Arg Asp Pro Asn Thr Ser Ala Trp Gly 
20 25 30 

He Leu Leu Ser Glu Val Met Ser Gin Gin Thr Pro Val Ala Arg Val 
35 40 45 

Glu Pro He Trp Arg Glu Trp Met Glu Lys Trp Pro Thr Pro Glu Asp 
50 55 60 

Phe Ala Asn Ala Ser Thr Asp Glu He Leu Arg Ser Trp Gly Lys Leu 
65 70 75 80 

Gly Tyr Pro Arg Arg Ala Leu Arg Leu Lys Glu Cys Ala Glu Val He 
85 90 95 

Val Glu Lys His Ala Gly Glu Val Pro Asp Thr Val Glu Ala Leu Leu 
100 105 110 

Ala Leu Pro Gly He Gly Asp Tyr Thr Ala Arg Ala Val Ala Ala Phe 
115 120 125 



1002 
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His Phe Gly Gin Arg Val Pro Val Val Asp Thr Asn Val Arg Arg Val 
130 135 140 

Tyr Gin Arg Ala Val Ala Gly Arg Tyr Leu Ala Gly Pro Ala Lys Lys 
145 150 155 160 

Gin Glu Leu He Asp Val Ser Leu Leu Leu Pro Asn Thr His Ala Pro 
165 170 175 

Glu Phe Ser Ala Ala He Met Glu Leu Gly Ala Leu He Cys Thr Ala 
180 185 190 

Thr Ser Pro Lys Cys Asp Thr Cys Pro Leu Leu Asp Gin Cys Gin Trp 
195 200 205 

Gin Lys Leu Gly Cys Pro Ser Pro Ser Glu Glu Glu Leu Ala Ser Ala 
210 215 220 

Lys Lys Arg Val Gin Lys Phe Val Gly Thr Asp Arg Gin Val Arg Gly 
225 230 235 240 

Leu He Met Asp Val Leu Arg Asn Ala Thr Ala Pro Val Pro Leu Ser 
245 250 255 

Ala He Asp Val Val Trp Pro Asp Asp Ala Gin Arg Ser Arg Ala Leu 
260 265 270 

Phe Ser Leu He Glu Asp Gly Leu Ala Glu Gin Asn Glu Ala Gly Tyr 
275 280 285 

Phe His Leu Pro Arg 
290 



<210> 165 
<211> 720 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (697) 

<223> RXS02990 

<400> 165 

gaagactaag caccagtttt aacaaagcag ggacaatcca cacacttaaa ccatgatgtg 60 

gcttgttcct gctttttcgt caacgaaggg caacaacgcg atg gat ate caa gec 115 

Met Asp lie Gin Ala 
1 5 

gaa aag att gaa aag etc aga aaa gca etc gac aac ttt gaa cgc get 163 

Glu Lys lie Glu Lys Leu Arg Lys Ala Leu Asp Asn Phe Glu Arg Ala 
10 15 20 

cat gcg cga ggc gaa tea gac ttc ttt gac cat gaa aaa gaa gaa aag 211 
His Ala Arg Gly Glu Ser Asp Phe Phe Asp His Glu Lys Glu Glu Lys 
25 30 35 



aaa gee aac gta cgc aga cgt gee ctg ctg ctg ctt aac caa cgc gca 



259 



BGI-I27CP -232 - 



Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu Leu Asn Gin Arg Ala 
40 45 50 

cga tea gtc aac gaa eta age acc aga ctt aaa gca ctg gag ttt gag 307 
Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys Ala Leu Glu Phe Glu 
55 60 65 

gaa gac ate ate aat gag gtc att ggc gat etc acc aga tec aaa ctg 355 
Glu Asp lie He Asn Glu Val He Gly Asp Leu Thr Arg Ser Lys Leu 
70 75 80 85 

ctt gat gat gaa gtt ttt gec act gag tgg gtt egg caa cgt get gee 403 
Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val Arg Gin Arg Ala Ala 
90 95 100 

agg cga gga aaa tct teg cgt gcg ctg gac cgc gaa ctg cag gaa aaa 451 
Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg Glu Leu Gin Glu Lys 
105 110 115 

ggc gtc gac aag caa acg cgt get gcg gcg ctt gag caa ate gac cag 4 99 
Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu Glu Gin He Asp Gin 
120 125 130 

gec gat gag egg gac acg gcg egg gcg gtg gee gtg aaa aag gcg cgc 547 
Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala Val Lys Lys Ala Arg 
135 140 145 

tea gag acc aag att ccg cag gac cgc gee gac tac gac aaa gcg ctt 595 
Ser Glu Thr Lys He Pro Gin Asp Arg Ala Asp Tyr Asp Lys Ala Leu 
150 155 160 165 

egg cgc gtg gtt ggt gcg ctg gca egg egg gga ttt ccg get gga atg 643 
Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly Phe Pro Ala Gly Met 
1*70 175 180 

tec atg gac ctt gcg egg gaa gcg eta gac gcg cga ate gag gat ttg 691 
Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala Arg He Glu Asp Leu 
185 190 195 

aaa aac taaaccccgg atgggaatca tec 720 
Lys Asn 



<210> 166 
<211> 199 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Met Asp He Gin Ala Glu Lys He Glu Lys Leu Arg Lys Ala Leu Asp 
15 10 15 

Asn Phe Glu Arg Ala His Ala Arg Gly Glu Ser Asp Phe Phe Asp His 
20 25 30 

Glu Lys Glu Glu Lys Lys Ala Asn Val Arg Arg Arg Ala Leu Leu Leu 
35 40 45 

Leu Asn Gin Arg Ala Arg Ser Val Asn Glu Leu Ser Thr Arg Leu Lys 
50 55 60 



BGM27CP - 233 - 



Ala Leu Glu Phe Glu Glu Asp He He Asn Glu Val He Gly Asp Leu 
65 70 75 80 

Thr Arg Ser Lys Leu Leu Asp Asp Glu Val Phe Ala Thr Glu Trp Val 
85 90 95 

Arg Gin Arg Ala Ala Arg Arg Gly Lys Ser Ser Arg Ala Leu Asp Arg 
100 105 HO 

Glu Leu Gin Glu Lys Gly Val Asp Lys Gin Thr Arg Ala Ala Ala Leu 
H5 120 125 

Glu Gin He Asp Gin Ala Asp Glu Arg Asp Thr Ala Arg Ala Val Ala 
130 135 140 

Val Lys Lys Ala Arg Ser Glu Thr Lys lie Pro Gin Asp Arg Ala Asp 
145 150 155 160 

Tyr Asp Lys Ala Leu Arg Arg Val Val Gly Ala Leu Ala Arg Arg Gly 
165 170 175 

Phe Pro Ala Gly Met Ser Met Asp Leu Ala Arg Glu Ala Leu Asp Ala 
180 185 190 

Arg He Glu Asp Leu Lys Asn 
195 



<210> 167 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXS03098 

<400> 167 

gaccgttttg tcgatcgcac cgctgctggc tcgcaccatc aacgagatct tcgaaaacgg 60 

ttccgtcacc accctcttcg agggcgaggc ctaaacaccc atg ccc acc acg gac 115 

Met Pro Thr Thr Asp 
1 5 

gtc ttc aac cgc gtc egg ttg gca ttg gaa cct eta get gat ccc gca 163 
Val Phe Asn Arg Val Arg Leu Ala Leu Glu Pro Leu Ala Asp Pro Ala 
10 15 20 

cgt gec acc gga atg gca age tac atg egg gat cag ttt tct ttt etc 211 
Arg Ala Thr Gly Met Ala Ser Tyr Met Arg Asp Gin Phe Ser Phe Leu 
25 30 35 

ggc ate cca tec acc ccc aga aaa gaa gee tgc aaa ccc gtg ctg tec 259 
Gly lie Pro Ser Thr Pro Arg Lys Glu Ala Cys Lys Pro Val Leu Ser 
4° 45 50 

gcg eta aaa gag ttg gac act gac ttt gtc tea gac tgc ttt ggc gca 307 
Ala Leu Lys Glu Leu Asp Thr Asp Phe Val Ser Asp Cys Phe Gly Ala 
55 60 65 



BGI-I27CP .234. 



get gaa egg gaa tac cag tat gtc gec tgc gat cac ate aat cgc gtc 355 
Ala Glu Arg Glu Tyr Gin Tyr Val Ala Cys Asp His He Asn Arg Val 
70 7 5 80 85 

ggc ate ace gat tta ggt ttt gee aaa gca tta gtg cag ace aaa tec 403 
Gly He Thr Asp Leu Gly Phe Ala Lys Ala Leu Val Gin Thr Lys Ser 
90 95 100 

tgg tgg gac ace gtc gat tec eta gca aaa ccg ate ggc gee aaa cac 451 
Trp Trp Asp Thr Val Asp Ser Leu Ala Lys Pro He Gly Ala Lys His 
105 110 115 

gat gat gat ctg atg aaa acg tgg gcg ctt gat gag gac ttc tgg gtg 499 
Asp Asp Asp Leu Met Lys Thr Trp Ala Leu Asp Glu Asp Phe Trp Val 
120 125 130 

cgc cgc ate gcg ate ate cac caa ctg ggc cgc aag aaa aac acc gac 547 
Arg Arg He Ala He He His Gin Leu Gly Arg Lys Lys Asn Thr Asp 
135 140 145 

get gec ctg ctg gee tgg ate ate gag cag aac etc ggc tec age gag 595 
Ala Ala Leu Leu Ala Trp He He Glu Gin Asn Leu Gly Ser Ser Glu 
150 155 160 165 

ttc ttc ate aac aaa gcg ate ggc tgg gca ctg egg gat ttc gee cgc 643 
Phe Phe lie Asn Lys Ala He Gly Trp Ala Leu Arg Asp Phe Ala Arg 
170 175 180 

cac gac ccc age tgg gtc egg get ttt gtc gac gec acg gac ctt tec 691 
Has Asp Pro Ser Trp Val Arg Ala Phe Val Asp Ala Thr Asp Leu Ser 
185 190 195 

cca ctg age egg cga gaa gee ctg aag aat att tagccctcag gcatcatctg 744 
Pro Leu Ser Arg Arg Glu Ala Leu Lys Asn He 
200 205 



age 



<210> 168 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 



747 



<400> 168 

Met Pro Thr Thr Asp Val Phe Asn Arg Val Arg Leu Ala Leu Glu Pro 
1 5 10 



15 



Leu Ala Asp Pro Ala Arg Ala Thr Gly Met Ala Ser Tyr Met Arg Asp 
20 25 30 

Gin Phe Ser Phe Leu Gly He Pro Ser Thr Pro Arg Lys Glu Ala Cys 
35 40 45 

Lys Pro Val Leu Ser Ala Leu Lys Glu Leu Asp Thr Asp Phe Val Ser 
50 55 60 

Asp Cys Phe Gly Ala Ala Glu Arg Glu Tyr Gin Tyr Val Ala Cys Asp 
65 ™ 75 80 



BGI-127CP 



■235 



His He Asn Arg Val Gly He Thr Asp Leu Gly Phe Ala Lys Ala Leu 
85 90 95 

Val Gin Thr Lys Ser Trp Trp Asp Thr Val Asp Ser Leu Ala Lys Pro 
100 105 HO 

He Gly Ala Lys His Asp Asp Asp Leu Met Lys Thr Trp Ala Leu Asp 
115 120 125 

Glu Asp Phe Trp Val Arg Arg He Ala He He His Gin Leu Gly Arg 
130 135 140 

Lys Lys Asn Thr Asp Ala Ala Leu Leu Ala Trp He He Glu Gin Asn 
145 150 155 160 

Leu Gly Ser Ser Glu Phe Phe He Asn Lys Ala He Gly Trp Ala Leu 
165 170 175 

Arg Asp Phe Ala Arg His Asp Pro Ser Trp Val Arg Ala Phe Val Asp 
180 185 190 

Ala Thr Asp Leu Ser Pro Leu Ser Arg Arg Glu Ala Leu Lys Asn He 
I 95 200 205 



<210> 169 
<211> 806 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (783) 
<223> RXS03175 

<400> 169 

gtc cgc gca age gaa aaa gac acc gec acc gca ctg caa ccc gec tta 48 
Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

gat aac gga tgg cac tac att ggt gec cca gca get gec aag gga cgt 96 
Asp Asn Gly Trp His Tyr He Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 

gec ggt gtc ggc att ttg tct agg cat gaa ctt gaa gat gtg aac ate 144 
Ala Gly Val Gly He Leu Ser Arg His Glu Leu Glu Asp Val Asn He 
35 40 45 

ggt ttt gga tct ttc ctt gac tec ggc cgc tac att gaa gca acc ate 192 
Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg Tyr He Glu Ala Thr lie 
50 55 60 

aaa gac acc acc ctg gat gtg cca gta acc gtg gca tct ctt tac etc 240 
Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 
65 70 75 80 

ccc tea ggt tea gcg ggc acc gac aag cag gat gaa aag tac cgc ttc 288 
Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 



BGI-127CP -236- 



85 90 95 

etc gat gaa ttc gaa ggg ttc ctg gac cag cgc get aaa gaa cgc tec 336 
Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

cac atg gtc ate ggt ggc gac tgg aac ate tgc cac cgc cgc gaa gac 384 
His Met Val He Gly Gly Asp Trp Asn He Cys His Arg Arg Glu Asp 
115 120 125 

ctg aaa aac tgg aaa acc aac caa aag aaa tec ggt ttc ctt ccc gac 432 
Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 

gaa cgc gca ttc atg gat tea gtc ttt ggc acc ttc cca gat gag gca 480 
Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 
I 45 150 155 160 

acc cag gtt gca ggg gee ggc gac ttc ttc ggt gec gtg gac tat gaa 528 
Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

gga acg agg cgt cga gaa gca act acg gac cct gcg tgg ttc gac gtt 576 
Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

gca cgt cgc ctg caa cct gaa ggc gac ggc ccc tac act tgg tgg acc 624 
Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 205 

tac cgc gga aaa gec ttc gac acc ggc gec gga tgg cgc ate gac tac 672 
Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg He Asp Tyr 
210 215 220 

caa gca gca acc gca gcg atg etc gaa cgc gca gaa cgc tec tgg gta 720 
Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 
225 230 235 240 

gac aaa gec get gca tac gat ttg cgc tgg tea gat cac tea cca ctg 768 
Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 255 

aac gtg ate tac tec taaaatgctg ctgacaattc tat 806 
Asn Val He Tyr Ser 
260 



<210> 170 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val Arg Ala Ser Glu Lys Asp Thr Ala Thr Ala Leu Gin Pro Ala Leu 
15 10 15 

Asp Asn Gly Trp His Tyr He Gly Ala Pro Ala Ala Ala Lys Gly Arg 
20 25 30 



Ala Gly Val Gly He Leu Ser Arg His Glu Leu Glu Asp Val Asn He 
35 40 45 



BGM27CP 



■237- 



Gly Phe Gly Ser Phe Leu Asp Ser Gly Arg 



50 



Tyr He Glu Ala Thr lie 



55 60 
Lys Asp Thr Thr Leu Asp Val Pro Val Thr Val Ala Ser Leu Tyr Leu 



70 



75 80 
Pro Ser Gly Ser Ala Gly Thr Asp Lys Gin Asp Glu Lys Tyr Arg Phe 



85 



90 



95 



Leu Asp Glu Phe Glu Gly Phe Leu Asp Gin Arg Ala Lys Glu Arg Ser 
100 105 110 

His Met Val He Gly Gly Asp Trp Asn He Cys His Arg Arg Glu Asp 
115 120 12 5 

Leu Lys Asn Trp Lys Thr Asn Gin Lys Lys Ser Gly Phe Leu Pro Asp 
130 135 140 P 

Glu Arg Ala Phe Met Asp Ser Val Phe Gly Thr Phe Pro Asp Glu Ala 

150 155 16Q 

Thr Gin Val Ala Gly Ala Gly Asp Phe Phe Gly Ala Val Asp Tyr Glu 
165 170 175 

Gly Thr Arg Arg Arg Glu Ala Thr Thr Asp Pro Ala Trp Phe Asp Val 
180 185 190 

Ala Arg Arg Leu Gin Pro Glu Gly Asp Gly Pro Tyr Thr Trp Trp Thr 
195 200 20 5 

Tyr Arg Gly Lys Ala Phe Asp Thr Gly Ala Gly Trp Arg He Asp Tyr 
1U 215 220 

Gin Ala Ala Thr Ala Ala Met Leu Glu Arg Ala Glu Arg Ser Trp Val 



230 



235 



240 



Asp Lys Ala Ala Ala Tyr Asp Leu Arg Trp Ser Asp His Ser Pro Leu 
245 250 



255 



Asn Val He Tyr Ser 
260 



<210> 171 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1183) 
<223> RXN03069 

<400> 171 

actatgcgga aaagtggaag agggtttgtg 
gatcgagaag ttgcgctcgg ggaggtacag 



atatatgtca cgatcgagga attggggaga 60 

ggcacgcttc atg cac gag ggt agg 115 
Met His Glu Gly Arg 
1 5 



BGM27CP .238 



cga tac tct gcc ccg tat acc ttc ggt acc aag ggt gag gcg cag gag 163 
Arg Tyr Ser Ala Pro Tyr Thr Phe Gly Thr Lys Gly Glu Ala Gin Glu 
10 15 20 

ttc ttg gcc tct gaa cgc acg gcc ate ate aat ggc aca tgg atg gat 211 
Phe Leu Ala Ser Glu Arg Thr Ala He He Asn Gly Thr Trp Met Asp 
25 30 35 

ttt gag atg egg gag agg ttc gag cag gca cag cgc gaa gcc gaa gaa 259 
Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin Arg Glu Ala Glu Glu 
40 45 50 

cgc atg atg gag acc ttc ttc agt tat gca teg agg tgg ata gaa acc 307 
Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser Arg Trp He Glu Thr 
55 60 65 

egg aca aat gcc caa gga aag aaa etc age caa ggg gtg aaa gat gat 355 
Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin Gly Val Lys Asp Asp 
70 75 80 85 

tac ttt cgt tat ata aaa tea gat cga eta agt tat tgg get gat tat 403 
Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser Tyr Trp Ala Asp Tyr 
90 95 100 

gcg etc tgt gaa ate act gtc get gat gtc cgt gag tgg tat age gat 451 
Ala Leu Cys Glu He Thr Val Ala Asp Val Arg Glu Trp Tyr Ser Asp 
105 110 115 

act att cag gac ggt aaa ttg acc tea atg gcg egg agt tac age atg 499 
Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala Arg Ser Tyr Ser Met 
120 125 130 

atg aag tct gtc atg gag act gca gtg gag gat ggc att ate ccg atg 547 
Met Lys Ser Val Met Glu Thr Ala Val Glu Asp Gly He lie Pro Met 
135 140 145 

aat ccg tgc aaa gtc cgt ggc ggg ggt aat acg aaa aca ggc aaa aag 595 
Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr Lys Thr Gly Lys Lys 
150 155 160 165 

gtt gat gtc cca acc gat gcc gag ctt gag gcg ate att ggt gca ctg 643 
Val Asp Val Pro Thr Asp Ala Glu Leu Glu^la He He Gly Ala Leu 
170 175 180 

ccg agt aag tac ttt tgt ttg get att gtt get gcc get ggt gca ctt 691 
Pro Ser Lys Tyr Phe Cys Leu Ala He Val Ala Ala Ala Gly Ala Leu 
185 190 195 

cga ttc ggt gaa ate gtt gcg ctg cgt acc act gat gtg gat gtt tat 739 
Arg Phe Gly Glu lie Val Ala Leu Arg Thr Thr Asp Val Asp Val Tyr 
200 205 210 

ttt gat cgc age gga ttt gta gat tgt gtt cga ata agg att tct egg 787 
Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg He Arg He Ser Arq 
215 220 225 

age att agg cac acg aga tac cat ggc cga gtt gaa ggt ccg cct aaa 835 
Ser lie Arg His Thr Arg Tyr His Gly Arg Val Glu Gly Pro Pro Lys 
230 235 240 245 

act gaa get ggt gtt cgt age etc tat ate tat ggc aaa gat gca gca 883 



BGI-127CP -239- 

Thr Glu Ala Gly Val Arg Ser Leu Tyr lie Tyr Gly Lys Asp Ala Ala 
250 255 260 

gaa att gee aag cat gtg gac acg att gat gtg ggt ttg cga eta tgg 931 
Glu He Ala Lys His Val Asp Thr He Asp Val Gly Leu Arg Leu Trp 
26 5 270 275 

age teg atg aga gat cct gat gaa ccc atg ccg tat cac ace ttt aag 979 
Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro Tyr His Thr Phe Lys 
280 285 290 

cac aac tgg gat agg gcg egg gaa agt gtc cac agt aaa gcg ace gtt 1027 
His Asn Trp Asp Arg Ala Arg Glu Ser Val His Ser Lys Ala Thr Val 
295 300 3 0 5 

cac teg atg agg cat tat teg ggt acg aag tat gca cag gtt ggg gcg 1075 
Hxs Ser Met Arg His Tyr Ser Gly Thr Lys Tyr Ala Gin Val Gly Ala 
310 31 5 320 325 

aca etc aag gag gtg atg gcg egg ctg ggg cac tea aca cct agt gca 1123 
Thr Leu Lys Glu Val Met Ala Arg Leu Gly His Ser Thr Pro Ser Ala 
330 335 340 

gca ctg cgt tat cag cac tea ggc gag cgt gat gaa gag eta gca aag 1171 
Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp Glu Glu Leu Ala Lys 
345 350 355 



cgc atg gcg cgc taaacactcg gcagtgagtt tea 
Arg Met Ala Arg 
360 



<210> 172 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met His Glu Gly Arg Arg Tyr Ser Ala Pro Tyr Thr Phe Gly Thr Lys 

Gly Glu Ala Gin Glu Phe Leu Ala Ser Glu Arg Thr Ala He He Asn 
20 25 30 

Gly Thr Trp Met Asp Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin 
35 40 45 

Arg Glu Ala Glu Glu Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser 
50 55 60 

Arg Trp He Glu Thr Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin 
65 7 ° 75 80 

Gly Val Lys Asp Asp Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser 
85 90 95 

Tyr Trp Ala Asp Tyr Ala Leu Cys Glu He Thr Val Ala Asp Val Arg 
100 105 HO 

Glu Trp Tyr Ser Asp Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala 
US 120 125 



1206 



BGI-127CP -240 



Arg Ser Tyr Ser Met Met Lys Ser Val Met Glu Thr Ala Val Glu Asp 
130 135 140 

Gly lie lie Pro Met Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr 
145 150 155 160 

Lys Thr Gly Lys Lys Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala 
165 170 175 

lie lie Gly Ala Leu Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala 
180 185 190 

Ala Ala Gly Ala Leu Arg Phe Gly Glu lie Val Ala Leu Arg Thr Thr 
195 200 205 

Asp Val Asp Val Tyr Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg 
210 215 220 

lie Arg lie Ser Arg Ser lie Arg His Thr Arg Tyr His Gly Arg Val 
225 230 235 240 

Glu Gly Pro Pro Lys Thr Glu Ala Gly Val Arg Ser Leu Tyr lie Tyr 
245 250 255 

Gly Lys Asp Ala Ala Glu lie Ala Lys His Val Asp Thr lie Asp Val 
260 265 270 

Gly Leu Arg Leu Trp Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro 
275 280 285 

Tyr His Thr Phe Lys His Asn Trp Asp Arg Ala Arg Glu Ser Val His 
290 295 300 

Ser Lys Ala Thr Val His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr 
305 310 315 320 

Ala Gin Val Gly Ala Thr Leu Lys Glu Val Met Ala Arg Leu Gly His 
325 330 335 

Ser Thr Pro Ser Ala Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp 
340 345 350 

Glu Glu Leu Ala Lys Arg Met Ala Arg 
355 360 



<210> 173 
<211> 1206 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1183) 

<223> FRXA02890 

<400> 173 

actatgcgga aaagtggaag agggtttgcg atatatgcca cgatcgacga attgncgaga 60 
gatcgaaaag ttgcgctcgc ggaggtacag ggcacgcttc atg cac gag ggt agg 115 



BGM27CP 



241 - 



Met His Glu Gly Arg 

1 5 

cga tac tct gcc ccg cat acc ttc ggt acc aag ggt gag gcg cag gag 163 

Arg Tyr Ser Ala Pro His Thr Phe Gly Thr Lys Gly Glu Ala Gin Glu 

10 15 20 

ttc ttg gcc tct gaa cgc acg gcc ate ate aat ggc aca tgg atg gat 211 
Phe Leu Ala Ser Glu Arg Thr Ala He He Asn Gly Thr Trp Met Asp 
" 30 35 

ttt gag atg egg gag agg ttc gag cag gca cag cgc gaa gcc gaa gaa 259 
Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin Arg Glu Ala Glu Glu 
40 45 50 

cgc atg atg gag acc ttc ttc agt tat gca teg agg tgg ata gaa acc 307 
Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser Arg Trp He Glu Thr 



55 60 



65 



egg aca aat gcc caa gga aag aaa etc age caa ggg gtg aaa gat gat 355 
Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin Gly Val Lys Asp Asp 
70 "75 80 85 



tac ttt cgt tat ata aaa tea gat cga eta agt tat tgg get gat tat 

Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser Tyr Trp Ala Asp Tyr 
90 95 100 

gcg etc tgt gaa ate act gtc get gat gtc cgt gag tgg tat age gat 

Ala Leu Cys Glu He Thr Val Ala Asp Val Arg Glu Trp Tyr Ser Asp 
105 110 115 

act att cag gac ggt aaa ttg acc tea atg gcg egg agt tac age atg 

Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala Arg Ser Tyr Ser Met 
120 125 130 

atg aag tct gtc atg gag act gca gtg gag gat ggc att ate ccg atg 

Met Lys Ser Val Met Glu Thr Ala Val Glu Asp Gly He He Pro Met 

135 140 145 



ccg agt aag tac ttt tgt ttg get att gtt get gcc get ggt gca ctt 

Pro Ser Lys Tyr Phe Cys Leu Ala He Val Ala Ala Ala Gly Ala Leu 

185 190 195 

cga ttc ggt gaa ate gtt gcg ctg cgt acc act gat gtg gat gtt tat 

Arg Phe Gly Glu He Val Ala Leu Arg Thr Thr Asp Val Asp Val Tyr 
200 205 210 

ttt gat cgc age gga ttt gta gat tgt gtt cga ata agg att tct egg 

Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg lie Arq He Ser Arc? 
215 220 225 

age att agg cac acg aga tac cat ggc cga gtt gaa ggt ccg cct aaa 

Ser He Arg His Thr Arg Tyr His Gly Arg Val Glu Gly Pro Pro Lys 



403 



451 



499 



547 



aat ccg tgc aaa gtc cgt ggc ggg ggt aat acg aaa aca ggc aaa aag 595 

Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr Lys Thr Gly Lys Lys 
"0 155 160 165 

gtt gat gtc cca acc gat gcc gag ctt gag gcg ate att ggt gca ctg 643 

Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala He He Gly Ala Leu 
I 70 175 180 



691 



739 



787 



835 



BGM27CP _242 - 



230 235 240 



245 



act gaa get ggt gtt cgt age etc tat ate tat ggc aaa gat gca gca 883 
Thr Glu Ala Gly Val Arg Ser Leu Tyr He Tyr Gly Lys Asp Ala Ala 
250 255 260 

gaa att gec aag cat gtg gac acg att gat gtg ggt ttg cga eta tgg 931 
Glu He Ala Lys His Val Asp Thr He Asp Val Gly Leu Arg Leu Trp 
265 270 275 

age teg atg aga gat cct gat gaa ccc atg ccg tat cac ace ttt aag 979 
Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro Tyr His Thr Phe Lys 
280 285 290 

cac aac tgg gat agg gcg egg gaa agt gtc cac agt aaa gcg acc gtt 1027 
His Asn Trp Asp Arg Ala Arg Glu Ser Val His Ser Lys Ala Thr Val 
295 300 305 

cac teg atg agg cat tat teg ggt acg aag tat gca cag gtt ggg gcg 1075 
Hxs Ser Met Arg His Tyr Ser Gly Thr Lys Tyr Ala Gin Val Gly Ala 
310 315 320 325 

aca etc aag gag gtg atg gcg egg ctg ggg cac tea aca cct agt gca 1123 
Thr Leu Lys Glu Val Met Ala Arg Leu Gly His Ser Thr Pro Ser Ala 
330 335 340 

gca ctg cgt tat cag cac tea ggc gag cgt gat gaa gag eta gca aag 1171 
Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp Glu Glu Leu Ala Lys 
345 350 355 



cgc atg gcg cgc taaacactcg gcagtgagtt tea 
Arg Met Ala Arg 
360 



<210> 174 
<211> 361 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 174 

Met His Glu Gly Arg Arg Tyr Ser Ala Pro His Thr Phe Gly Thr Lys 
1 5 10 15 

Gly Glu Ala Gin Glu Phe Leu Ala Ser Glu Arg Thr Ala He He Asn 
20 25 30 

Gly Thr Trp Met Asp Phe Glu Met Arg Glu Arg Phe Glu Gin Ala Gin 
35 40 45 

Arg Glu Ala Glu Glu Arg Met Met Glu Thr Phe Phe Ser Tyr Ala Ser 
50 55 60 

Arg Trp He Glu Thr Arg Thr Asn Ala Gin Gly Lys Lys Leu Ser Gin 
65 70 75 80 

Gly Val Lys Asp Asp Tyr Phe Arg Tyr He Lys Ser Asp Arg Leu Ser 
85 90 95 

Tyr Trp Ala Asp Tyr Ala Leu Cys Glu He Thr Val Ala Asp Val Arg 
100 105 110 



1206 
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Glu Trp Tyr Ser Asp Thr He Gin Asp Gly Lys Leu Thr Ser Met Ala 
115 120 125 

Arg Ser Tyr Ser Met Met Lys Ser Val Met Glu Thr Ala Val Glu Asp 
130 135 140 

Gly He He Pro Met Asn Pro Cys Lys Val Arg Gly Gly Gly Asn Thr 
14 $ 150 155 160 

Lys Thr Gly Lys Lys Val Asp Val Pro Thr Asp Ala Glu Leu Glu Ala 
165 170 175 

He He Gly Ala Leu Pro Ser Lys Tyr Phe Cys Leu Ala lie Val Ala 
180 185 190 

Ala Ala Gly Ala Leu Arg Phe Gly Glu He Val Ala Leu Arg Thr Thr 
195 200 205 

Asp Val Asp Val Tyr Phe Asp Arg Ser Gly Phe Val Asp Cys Val Arg 
210 215 220 

He Arg He Ser Arg Ser He Arg His Thr Arg Tyr His Gly Arg Val 
225 230 235 240 

Glu Gly Pro Pro Lys Thr Glu Ala Gly Val Arg Ser Leu Tyr He Tyr 
245 250 255 

Gly Lys Asp Ala Ala Glu He Ala Lys His Val Asp Thr He Asp Val 
260 265 270 

Gly Leu Arg Leu Trp Ser Ser Met Arg Asp Pro Asp Glu Pro Met Pro 
275 280 285 

Tyr His Thr Phe Lys His Asn Trp Asp Arg Ala Arg Glu Ser Val His 
290 295 300 

Ser Lys Ala Thr Val His Ser Met Arg His Tyr Ser Gly Thr Lys Tyr 
305 310 315 320 

Ala Gin Val Gly Ala Thr Leu Lys Glu Val Met Ala Arg Leu Gly His 
325 330 335 

Ser Thr Pro Ser Ala Ala Leu Arg Tyr Gin His Ser Gly Glu Arg Asp 
340 345 350 

Glu Glu Leu Ala Lys Arg Met Ala Arg 
355 360 



<210> 175 
<211> 1035 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1012) 
<223> RXA01601 

<400> 175 



BGM27CP -244 - 



gtgcgtctgc gcgtgccgtc accgcgccgt ttacctatcg ccctacggcg ttggcgcagc 60 

gtcgaaaagc gcacggcatt gttcctgaca tgaaaaaact atg aag get cgc gtt 115 

Met Lys Ala Arg Val 
1 5 

tta gcg aaa aca tgg ctg aca cat ttg gec gtg gag cgt ggc ttg teg 163 
Leu Ala Lys Thr Trp Leu Thr His Leu Ala Val Glu Arg Gly Leu Ser 
10 15 20 

gca aat acg ctg agt aat tat egg cgc gat gtg gaa cgc tat tgc gac 211 
Ala Asn Thr Leu Ser Asn Tyr Arg Arg Asp Val Glu Arg Tyr Cys Asp 
25 30 35 

tgg etc gag gca get ggg ctg gat gat att cgt gat ate acc acc gcg 259 
Trp Leu Glu Ala Ala Gly Leu Asp Asp lie Arg Asp lie Thr Thr Ala 
40 45 50 

cat gtg gaa agt tat gtc aaa gac ctg cgc cgc ggg att gat gga caa 307 
His Val Glu Ser Tyr Val Lys Asp Leu Arg Arg Gly lie Asp Gly Gin 
55 60 65 

caa gcg ttg tct gcg tec teg gca ggt cgc gcg etc ate gtc gcg cgc 355 
Gin Ala Leu Ser Ala Ser Ser Ala Gly Arg Ala Leu lie Val Ala Arg 
70 75 80 85 

ggg ttg cac aag ttt gca ttg atg gag ggc gag gtg get gcg gac gtt 403 
Gly Leu His Lys Phe Ala Leu Met Glu Gly Glu Val Ala Ala Asp Val 
90 95 100 

gcg get gat gtg teg cca ccg gee atg ggc egg cat tta cct gac acg 451 
Ala Ala Asp Val Ser Pro Pro Ala Met Gly Arg His Leu Pro Asp Thr 
105 110 115 

etc age ate aac gag gta gee ctg ctt ate gac gcg ate cca cat tea 499 
Leu Ser lie Asn Glu Val Ala Leu Leu lie Asp Ala lie Pro His Ser 
120 125 130 

gat ate gee act ccc gtt gat etc cgt gac cga gcg ctg gtg gaa tta 547 
Asp lie Ala Thr Pro Val Asp Leu Arg Asp Arg Ala Leu Val Glu Leu 
135 140 145 

ctt tat gga act ggc gcg cgt ate tct gag gcg att ggg ctg gca gtt 595 
Leu Tyr Gly Thr Gly Ala Arg He Ser Glu Ala He Gly Leu Ala Val 
I 50 155 160 165 

gat gat gtg teg gaa atg cct gaa gtt ctt cgc ate acg ggc aaa ggt 643 
Asp Asp Val Ser Glu Met Pro Glu Val Leu Arg He Thr Gly Lys Gly 
170 175 180 

tec aaa caa egg ate gtg cct ttt ggt teg atg gca caa caa gcg gtc 691 
Ser Lys Gin Arg He Val Pro Phe Gly Ser Met Ala Gin Gin Ala Val 
185 190 195 

egg gaa tat ttg gtc aga gec aga ccc gcg ttg agt aag ggg aaa age 739 
Arg Glu Tyr Leu Val Arg Ala Arg Pro Ala Leu Ser Lys Gly Lys Ser 
200 205 210 



cat gcg ctt ttt etc aac caa cgc ggc ggt ccg eta tct egg caa tct 
His Ala Leu Phe Leu Asn Gin Arg Gly Gly Pro Leu Ser Arg Gin Ser 
215 220 225 



787 



BGI-127CP ^ -245 



gcg tgg gca gtg ctg aag aaa acg gtt gag cgc gca ggt tta gat aaa 835 

Ala Trp Ala Val Leu Lys Lys Thr Val Glu Arg Ala Gly Leu Asp Lys 

230 235 240 245 

gat att tct ccc cac acc ctg egg cac age ttt gee ace cat etc etc 883 

Asp lie Ser Pro His Thr Leu Arg His Ser Phe Ala Thr His Leu Leu 

250 255 260 

gaa ggt ggc gec gat gtc cgt gtg gtg cag gaa etc ctg ggt cat tct 931 

Glu Gly Gly Ala Asp Val Arg Val Val Gin Glu Leu Leu Gly His Ser 

265 270 275 

tct gtg acg acc act cag att tac acg cac ate aca gee gat age ttg 979 

Ser Val Thr Thr Thr Gin lie Tyr Thr His He Thr Ala Asp Ser Leu 

280 285 290 

egg gaa gtg tgg cgc ggg get cat cct cgt gcg tgaaagcect tgegaattet 1032 

Arg Glu Val Trp Arg Gly Ala His Pro Arg Ala 

295 300 

taa 1035 



<210> 176 
<211> 304 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Met Lys Ala Arg Val Leu Ala Lys Thr Trp Leu Thr His Leu Ala Val 
15 10 15 

Glu Arg Gly Leu Ser Ala Asn Thr Leu Ser Asn Tyr Arg Arg Asp Val 
20 25 30 

Glu Arg Tyr Cys Asp Trp Leu Glu Ala Ala Gly Leu Asp Asp He Arg 
35 40 45 

Asp He Thr Thr Ala His Val Glu Ser Tyr Val Lys Asp Leu Arg Arg 
50 55 60 

Gly lie Asp Gly Gin Gin Ala Leu Ser Ala Ser Ser Ala Gly Arg Ala 
65 70 75 80 

Leu He Val Ala Arg Gly Leu His Lys Phe Ala Leu Met Glu Gly Glu 
85 90 95 

Val Ala Ala Asp Val Ala Ala Asp Val Ser Pro Pro Ala Met Gly Arg 
100 105 110 

His Leu Pro Asp Thr Leu Ser He Asn Glu Val Ala Leu Leu He Asp 
115 120 125 

Ala He Pro His Ser Asp He Ala Thr Pro Val Asp Leu Arg Asp Arg 
130 135 140 

Ala Leu Val Glu Leu Leu Tyr Gly Thr Gly Ala Arg He Ser Glu Ala 
145 150 155 160 



He Gly Leu Ala Val Asp Asp Val Ser Glu Met Pro Glu Val Leu Arg 
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165 170 175 

He Thr Gly Lys Gly Ser Lys Gin Arg He Val Pro Phe Gly Ser Met 
180 185 190 

Ala Gin Gin Ala Val Arg Glu Tyr Leu Val Arg Ala Arg Pro Ala Leu 
!95 200 205 

Ser Lys Gly Lys Ser His Ala Leu Phe Leu Asn Gin Arg Gly Gly Pro 
210 215 220 

Leu Ser Arg Gin Ser Ala Trp Ala Val Leu Lys Lys Thr Val Glu Arg 
225 230 235 240 

Ala Gly Leu Asp Lys Asp He Ser Pro His Thr Leu Arg His Ser Phe 
2 ^5 250 255 

Ala Thr His Leu Leu Glu Gly Gly Ala Asp Val Arg Val Val Gin Glu 
260 265 270 

Leu Leu Gly His Ser Ser Val Thr Thr Thr Gin He Tyr Thr His He 
27 5 280 285 

Thr Ala Asp Ser Leu Arg Glu Val Trp Arg Gly Ala His Pro Arg Ala 
290 295 300 



<210> 177 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (316) 

<223> RXA01228 

<400> 177 

catgtccctc gtaccaatag ttgttcctgg cctgtcattg tgatggtcga aggtcgacct 60 

gcagaagatc attgaccaaa tcaccaccaa gggtgcgagc gtg cac ttc ate aag 115 

Val His Phe He Lys 

1 5 

gaa aac ctg ate ttc teg gcg gaa tec aat get ttg egg gee cag etc 163 

Glu Asn Leu He Phe Ser Ala Glu Ser Asn Ala Leu Arg Ala Gin Leu 

10 15 20 

atg ctg age att etc ggc tec ttc get gag ttc gaa cgc tec ate ate 211 
Met Leu Ser He Leu Gly Ser Phe Ala Glu Phe Glu Arg Ser He He 
25 30 35 

egg gag cgc caa gee gag ggg ate gee tgg cga aaa agg ccg gca agt 259 
Arg Glu Arg Gin Ala Glu Gly He Ala Trp Arg Lys Arg Pro Ala Ser 
40 45 50 



aca agg gee gca aac gcg ccc tea ccc egg acg acg teg aga aag ccc 307 
Thr Arg Ala Ala Asn Ala Pro Ser Pro Arg Thr Thr Ser Arg Lys Pro 
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55 60 65 

gga aac ggg tagaagctgg tgagtccaag gtg 339 
Gly Asn Gly 
70 



<210> 178 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Val His Phe lie Lys Glu Asn Leu lie Phe Ser Ala Glu Ser Asn Ala 
15 10 15 

Leu Arg Ala Gin Leu Met Leu Ser lie Leu Gly Ser Phe Ala Glu Phe 
20 25 30 

Glu Arg Ser lie lie Arg Glu Arg Gin Ala Glu Gly lie Ala Trp Arg 
35 40 45 

Lys Arg Pro Ala Ser Thr Arg Ala Ala Asn Ala Pro Ser Pro Arg Thr 
50 55 60 

Thr Ser Arg Lys Pro Gly Asn Gly 
65 70 



<210> 179 
<211> 1431 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> RXN03130 

<400> 179 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 



ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct acc ggc 

Met Lys Ser Thr Gly 
1 5 



115 



aac ate ate get gac acc ate tgc cgc act gcg gaa eta gga etc acc 
Asn lie lie Ala Asp Thr lie Cys Arg Thr Ala Glu Leu Gly Leu Thr 
10 15 20 



163 



ate acc ggc get tec gat gca ggt gat tac acc ctg ate gaa gca gac 
lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu lie Glu Ala Asp 
25 30 35 



211 



gca etc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 
Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 
40 45 50 



259 



ttt cgt cat cac acc cac egg atg etc att gat tta ccc ate gtc ggg 
Phe Arg His His Thr His Arg Met Leu lie Asp Leu Pro lie Val Gly 
55 60 65 



307 
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ttt ccc acc aaa ctg ttt ate cgt eta cct cgc tac cgc tgc acc aac 355 

Phe Pro Thr Lys Leu Phe lie Arg Leu Pro Arg Tyr Arg Cys Thr Asn 

70 75 80 85 

ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 403 

Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 
90 95 100 

cac ggt aaa aag gtc acc cac egg gtc acc cgc tgg att tta caa cgc 451 

His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp lie Leu Gin Arg 
105 110 115 

ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 499 

Leu Ala lie Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 
120 125 130 

eta ggg tgg gat tta acc tgc caa eta gec etc gat atg tgc cgt gag 547 

Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 

135 140 145 

ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 595 

Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val lie Gly 

150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 

Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 

ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 691 

Phe Val Thr Val lie Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 

tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 
200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin lie 

215 220 225 

egg ate gtg tec atg gat gga ttc caa ggc tac gee aca gca agt aaa 835 

Arg lie Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 

230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 883 

Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 
250 255 260 

egg ctt get ggt gac aag etc acc gee tgc egg caa cgc etc cag egg 931 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 
265 270 275 

gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 
280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 1027 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 

295 300 305 
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gaa age ttg gag cag ttg tgg gcg tat gac aaa gac tac ggg gcg tta 1075 

Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys Asp Tyr Gly Ala Leu 

310 315 320 325 

aag ctt gcg tgg ctt gcg tat cag gcg att att gat tgt tat cag atg 1123 

Lys Leu Ala Trp Leu Ala Tyr Gin Ala lie lie Asp Cys Tyr Gin Met 

330 335 340 

ggt aat aag cgt gaa gcg aag aag aaa atg egg acc att att gat cag 1171 

Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg Thr lie lie Asp Gin 

345 350 355 

ctt egg gtg ttg aag ggg ccg aat aag gaa etc gcg cag ttg ggt cgt 1219 

Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg 

360 365 370 

agt ttg ttt aaa cga ctt ggt gat gtg ttg gcg tat ttc gat gtt ggt 1267 

Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Gly 

375 380 385 

gtc tec aac ggt ccg gtc gaa gcg ate aac gga egg ttg gag cat ttg 1315 

Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly Arg Leu Glu His Leu 

390 395 400 405 

cgt ggg att get eta ggt ttc cgt aat ttg aac cac tac att ctg egg 1363 

Arg Gly lie Ala Leu Gly Phe Arg Asn Leu Asn His Tyr lie Leu Arg 

410 415 420 

tgc ctt ate cat tea ggg cag ttg gtc cat aag ate aat gca etc 1408 

Cys Leu lie His Ser Gly Gin Leu Val His Lys lie Asn Ala Leu 

425 430 435 

taaaacagga agagecegta aac 1431 



<210> 180 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Lys Ser Thr Gly Asn lie lie , 
1 5 

Glu Leu Gly Leu Thr lie Thr 
20 

Leu lie Glu Ala Asp Ala Leu Asp 
35 40 

Ser Gin Pro Gly Val Phe Arg His 
50 55 

Leu Pro lie Val Gly Phe Pro Thr 
65 70 

Tyr Arg Cys Thr Asn Pro Thr Cys 
85 

Leu Ser Cys Ala Asp His Gly Lys 
100 



Ala Asp Thr lie Cys Arg Thr Ala 
10 15 



Tyr Thr Ser Thr Cys Pro Glu Cys 
45 

His Thr His Arg Met Leu lie Asp 
60 

Lys Leu Phe lie Arg Leu Pro Arg 
75 80 

Lys Gin Lys Tyr Phe Gin Ala Glu 
90 95 

Lys Val Thr His Arg Val Thr Arg 
105 110 



Gly Ala Ser Asp Ala Gly Asp Tyr Thr 
25 30 
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Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val His Ala Thr 
115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
'130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 

Phe Arq Asn Gin He Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu He Pro Ser Ala Arg Arg Val Met Asp 
245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 
325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 
■ 370 375 380 

Tvr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 
405 410 415 

His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 
420 425 430 
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lie Asn Ala Leu 
435 

<210> 181 
<211> 489 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (466) 

<223> RXN01969 

<400> 181 

gcgtcgtggt ttaagccagg atccgttgta taaaaaccgg aattccttgt tgaccacgca 60 

gaagtggttt agtcctcgtc agcaagaaag cttggagcag ttg tgg gcg tat gac 115 

Leu Trp Ala Tyr Asp 
1 5 

aaa gcc tac ggg gcg tta aag ctt gcg tgg ctt gcg tat cag gcg att 163 
Lys Ala Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He 
10 15 20 

att gat tgt tat cag atg ggt aat aag cgt gaa gcg aag aag aaa atg 211 
He Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met 
" 30 35 

egg acc att att gat cag ctt egg gtg ttg aag ggg ccg aat aag gaa 259 
Arg Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu 
40 45 50 

etc gcg cag ttg ggt cgt agt ttg ttt aaa cga ctt ggt gat gtg ttg 307 
Leu Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu 
55 60 65 

gcg tat ttc gat gtt ggt gtc tec aac ggt ccg gtc gaa gcg ate aac 355 
Ala Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn 
70 75 80 85 

gga egg ttg gag cat ttg cgt ggg att get eta ggt ttc cgt aat ttg 403 
Gly Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu 
90 95 100 

aac cac tac att ctg egg tgc ctt ate cat tea ggg cag ttg gtc cat 451 
Asn His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His 
105 HO 115 



aag ate aat gca etc taaaacagga agagecaett aag 
Lys He Asn Ala Leu 
120 



489 



<210> 182 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 182 

Leu Trp Ala Tyr Asp Lys Ala Tyr Gly Ala Leu Lys Leu Ala Trp Leu 
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1 5 10 15 

Ala Tyr Gin Ala He He Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu 
20 25 30 

Ala Lys Lys Lys Met Arg Thr He He Asp Gin Leu Arg Val Leu Lys 
35 40 45 

Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg 
50 55 60 

Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Gly Val Ser Asn Gly Pro 
65 70 -7c 

/u 75 80 

Val Glu Ala He Asn Gly Arg Leu Glu His Leu Arg Gly He Ala Leu 
85 90 95 

Gly Phe Arg Asn Leu Asn His Tyr He Leu Arg Cys Leu He His Ser 
!00 105 HO 

Gly Gin Leu Val His Lys He Asn Ala Leu 
115 120 



<210> 183 
<211> 1431 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> FRXA00263 



<400> 183 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct acc ggc 115 

Met Lys Ser Thr Gly 
1 5 

A^n t? C If T C atC tgC ° gC aCt gCg gaa cta g 9 a ctc ac c 163 

Asn He He Ala Asp Thr He Cys Arg Thr Ala Glu Leu Gly Leu Thr 

10 15 20 

H? C 9Ct tCC gat gca ggt gat tac acc ct <3 at c gaa gca gac 211 
He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu He Glu Ala Asp 

25 30 35 

gca ctc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 259 
Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 
40 45 50 

ttt cgt cat cac acc cac egg atg ctc att gat tta ccc ate gtc ggg 307 
Phe Arg His His Thr His Arg Met Leu lie Asp Leu Pro He Val Glv 
55 60 65 

o CC Ct9 fctt atC Cgt Cta Cct cgc tac cgc acc aac 355 

Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg Tyr Arg Cys Thr Asn 

70 7 5 80 85 
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ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 403 

Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 

90 95 100 

cac ggt aaa aag gtc ace cac egg gtc acc cgc tgg att tta caa cgc 

His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp He Leu Gin Arg 

105 HO 115 



ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 
Phe Val Thr Val He Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 



egg ate gtg tec atg gat gga ttc caa ggc tac gee aca gca agt aaa 

Arg He Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 

230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 

Glu Leu He Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 

250 255 260 

egg ctt get ggt gac aag etc acc gee tgc egg caa cgc etc cag egg 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 

265 270 275 



451 



ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 
Leu Ala He Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 
120 125 130 

eta ggg tgg gat tta acc tgc caa eta gee etc gat atg tgc cgt gag 
Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 
135 140 145 

ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 
Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val He Gly 
150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 
Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 



499 



547 



595 



691 



tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 

200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin He 

215 220 225 



835 



883 



931 



gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 

280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 1027 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 
295 300 305 

gaa age ttg gag cag ttg tgg gcg tat gac aaa gac tac ggg gcg tta 1075 

Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys Asp Tyr Gly Ala Leu 

310 315 320 325 

aag ctt gcg tgg ctt gcg tat cag gcg att att gat tgt tat cag atg 1123 
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Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He Asp Cys Tyr Gin Met 
330 335 340 

ggt aat aag cgt gaa gcg aag aag aaa atg egg acc att att gat cag 
Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg Thr He He Asp Gin 
345 350 355 

ctt egg gtg ttg aag ggg ccg aat aag gaa etc gcg cag ttg ggt cgt 
Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg 
360 365 370 

agt ttg ttt aaa cga ctt ggt gat gtg ttg gcg tat ttc gat gtt ggt 
Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Glv 
375 380 385 

gtc tec aac ggt ccg gtc gaa gcg ate aac gga egg ttg gag cat ttg 
Val Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu His Leu 
390 395 4 0 o 4 o5 

cgt ggg att get eta ggt ttc cgt aat ttg aac cac tac att ctg egg 
Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He Leu Arg 
410 415 420 

tgc ctt ate cat tea ggg cag ttg gtc cat aag ate aat gca etc 
Cys Leu He His Ser Gly Gin Leu Val His Lys He Asn Ala Leu 
425 430 435 

taaaacagga agagecegta aac 



1171 



1219 



1267 



1315 



1363 



1408 



1431 



<210> 184 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Met Lys Ser Thr Gly Asn He He Ala Asp Thr He Cys Arg Thr Ala 
1 5 10 15 

Glu Leu Gly Leu Thr He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 



20 



25 



30 



Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 
35 40 45 

Ser Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu He Asp 
50 55 60 

Leu Pro He Val Gly Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arq 
65 7 ° 75 so 

Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 
85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Ara 
100 105 H0 

Trp He Leu Gin Arg Leu Ala He Asp Arg Met Ser Val His Ala Thr 
115 120 125 



Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
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130 135 140 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val He Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val He Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 

Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 

Phe Arg Asn Gin He Arg lie Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu He Pro Ser Ala Arg Arg Val Met Asp 
245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
27 5 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala He He 
325 330 335 

Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
340 345 350 

Thr He He Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
355 360 365 

Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 
370 375 380 

Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala He Asn Gly 
385 390 395 400 

Arg Leu Glu His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn 
405 410 415 

His Tyr He Leu Arg Cys Leu He His Ser Gly Gin Leu Val His Lys 
420 425 430 

He Asn Ala Leu 
435 



<210> 185 
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<211> 900 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> RXN01541 

<400> 185 

ttgatacacc cgatgatgaa ctagaggggt tacctgtcta taacctctca ggtgaacacc 60 

tctacaacca tcatgagcat ccagaaagcg cggaaatata atg acc aca cct cac 115 

Met Thr Thr Pro His 
1 5 



tec cac cgc gca cca cgt ctg gca tec acg gtc att att gec cgc gag 
Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val He He Ala Arg Glu 

1 n r- 



10 15 



20 



tct get gac tea ggt acc tta gaa ttc ttt ate cag cag cga caa tec 
Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe He Gin Gin Arg Gin Ser 
25 30 35 

tk 11 ™ tg nf* tat gca gca aac gct gtt gtt ttc cca gg° 99 c ggt g tt 

Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly Gly Gly Val 
40 45 50 

gag gac age gat tat ccc ttt atg etc ccc cac cgc gat cag cac atg 
Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp Gin His Met 
55 60 65 

teg cct gaa cac ate aag cat cat gec age cga etc cac atg gac tea 
Ser Pro Glu His He Lys His His Ala Ser Arg Leu His Met Asp Ser 
70 75 80 F 85 

r? a ?K fc ?? a 9Ct cat att tcc gct gca cgc ct ?g g aa g ta tgg gaa 
Glu Thr Met Ala Ala His He Ser Ala Ala Arg Arg Glu Val Trp Glu 

90 95 100 

gaa aca ggc gtt gat etc ggt aat tac aac cat gaa etc ate ccg ate 
Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu He Pro He 
105 110 115 

gac cgc tgg ate aca cct gat att cct gct ttt agg cgc cgt tac gac 
Asp Arg Trp He Thr Pro Asp He Pro Ala Phe Arg Arg Arg Tyr Asp 
12 0 125 130 

tfct gta Ctt 3tt Cta agc aaa g ac a g c act aa <= gca gct 
Thr Ala Thr Phe Val Leu He Leu Ser Lys Asp Ser Thr Asn Ala Ala 

135 140 145 

ctg cag cac cag cat caa acc acc gag gee acc cat tct tat tgg gca 
Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser Tyr Trp Ala 
150 155 160 ^ i 6 5 

act gca gaa gaa ctg etc act caa tgg tea aca ggt cat etc aac ctg 
Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His Leu Asn Leu 
170 175 180 

ttg tta cca acg tgg tgg cat ate aac cag etc aat cac etc cac acg 



163 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



BGI-127CP -257- 



Leu Leu Pro Thr Trp Trp His He Asn Gin Leu Asn His Leu His Thr 

185 190 195 

eta aac cag ctg tat age ttt gee cag cgt ace cat aat ccg cag cac 

Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr His Asn Pro Gin His 

200 205 210 



act cca ccc aca gtg ttt get aac tgg act gca ccg get gat gag gec 
Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala Pro lla Asp 111 Tit 
215 220 225 



Tit mII IV ttC CCt gat CCC gat tac fctt sac cat 

Ala Met Gin H 1S Tyr Gly Phe Pro Asp Pro Asp Ala Tyr Phe Asp His 

2 35 240 245 

gee act ate gca gga aaa cac cac aca etc ate aca aga aag 

Ala Thr He Ala Gly Lys His His Thr Leu He Thr Arg Lys 

250 255 

taggtctcac catgactttt gca 



739 



787 



835 



877 



900 



<210> 186 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Thr Thr Pro His Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val 

5 10 15 

He He Ala Arg Glu Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe He 
20 2 5 30 

Gin Gin Arg Gin Ser Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe 
35 40 45 

Pro Gly Gly Gly Val Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His 
50 55 60 

Arg Asp Gin His Met Ser Pro Glu His He Lys His His Ala Ser Arg 
65 70 75 80 

Leu His Met Asp Ser Glu Thr Met Ala Ala His He Ser Ala Ala Arg 
85 90 95 

Arg Glu Val Trp Glu Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His 
100 105 H0 

Glu Leu lie Pro He Asp Arg Trp He Thr Pro Asp He Pro Ala Phe 
H5 120 125 

Arg Arg Arg Tyr Asp Thr Ala Thr Phe Val Leu He Leu Ser Lys Asp 
1JU 135 140 

Ser Thr Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr 
145 150 155 160 

His Ser Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr 
165 170 175 



BGI-127CP .258 



Gly His Leu Asn Leu Leu Leu Pro Thr Trp Trp His lie Asn Gin Leu 
180 185 190 

Asn His Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr 
195 200 205 

His Asn Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala 
210 215 220 

Pro Ala Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp 
225 230 235 240 

Ala Tyr Phe Asp His Ala Thr lie Ala Gly Lys His His Thr Leu He 
245 250 255 

Thr Arg Lys 



<210> 187 
<211> 794 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (771) 

<223> FRXA01541 

<400> 187 

att ttt aac tec cac cgc gca cca cgt ctg gca tec acg gtc att att 48 

He Phe Asn Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val He He 

1 5 10 15 

gec cgc gag tct get gac tea ggt ace tta gaa ttc ttt ate cag cag 96 
Ala Arg Glu Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe He Gin Gin 
20 25 30 

cga caa tec act atg get tat gca gca aac get gtt gtt ttc cca ggc 144 
Arg Gin Ser Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly 
35 40 45 

ggc ggt gtt gag gac age gat tat ccc ttt atg etc ccc cac cgc gat 192 
Gly Gly Val Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp 
50 55 60 

cag cac atg teg cct gaa cac ate aag cat cat gee age cga etc cac 240 
Gin His Met Ser Pro Glu His He Lys His His Ala Ser Arg Leu His 
6 ^ 70 75 80 

atg gac tea gaa act atg gca get cat att tec get gca cgc egg gaa 288 
Met Asp Ser Glu Thr Met Ala Ala His He Ser Ala Ala Arg Arg Glu 
85 90 95 

gta tgg gaa gaa aca ggc gtt gat etc ggt aat tac aac cat gaa etc 336 
Val Trp Glu Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu 
100 105 HO 



ate ccg ate gac cgc tgg ate aca cct gat att cct get ttt agg cgc 384 
lie Pro lie Asp Arg Trp He Thr Pro Asp lie Pro Ala Phe Arg Arg 
115 120 125 



BGI-127CP 




cgt tac gac acc gcc acc ttt gta ctt att eta age aaa gac age act 432 
Arg Tyr Asp Thr Ala Thr Phe Val Leu lie Leu Ser Lys Asp Ser Thr 
130 135 140 

aac gca get ctg cag cac cag cat caa acc acc gag gcc acc cat tct 480 
Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser 
145 150 155 160 

tat tgg gca act gca gaa gaa ctg etc act caa tgg tea aca ggt cat 528 
Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His 
165 170 175 

etc aac ctg ttg tta cca acg tgg tgg cat ate aac cag etc aat cac 576 
Leu Asn Leu Leu Leu Pro Thr Trp Trp His lie Asn Gin Leu Asn His 
180 185 190 

etc cac acg eta aac cag ctg tat age ttt gcc cag cgt acc cat aat 624 
Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr His Asn 
195 200 205 

ccg cag cac act cca ccc aca gtg ttt get aac tgg act gca ccg get 672 
Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala Pro Ala 
210 215 220 

gat gag gcc gcc atg cag cac tat ggg ttc cct gat ccc gat gcg tac 720 
Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp Ala Tyr 
225 230 235 240 

ttt gac cat gcc act ate gca gga aaa cac cac aca etc ate aca aga 768 
Phe Asp His Ala Thr lie Ala Gly Lys His His Thr Leu lie Thr Arg 
245 250 255 

aag taggtctcac catgactttt gca 794 
Lys 



<210> 188 
<211> 257 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 188 

lie Phe Asn Ser His Arg Ala Pro Arg Leu Ala Ser Thr Val lie lie 
15 10 15 

Ala Arg Glu Ser Ala Asp Ser Gly Thr Leu Glu Phe Phe lie Gin Gin 
20 25 30 

Arg Gin Ser Thr Met Ala Tyr Ala Ala Asn Ala Val Val Phe Pro Gly 
35 40 45 

Gly Gly Val Glu Asp Ser Asp Tyr Pro Phe Met Leu Pro His Arg Asp 
50 55 60 

Gin His Met Ser Pro Glu His lie Lys His His Ala Ser Arg Leu His 
65 70 75 80 



Met Asp Ser Glu Thr Met Ala Ala His He Ser Ala Ala Arg Arg Glu 
85 90 95 



BGM27CP -260- 



Val Trp Glu Glu Thr Gly Val Asp Leu Gly Asn Tyr Asn His Glu Leu 
100 105 110 

lie Pro lie Asp Arg Trp lie Thr Pro Asp lie Pro Ala Phe Arg Arg 
115 120 125 

Arg Tyr Asp Thr Ala Thr Phe Val Leu He Leu Ser Lys Asp Ser Thr 
130 135 140 

Asn Ala Ala Leu Gin His Gin His Gin Thr Thr Glu Ala Thr His Ser 
145 150 155 160 

Tyr Trp Ala Thr Ala Glu Glu Leu Leu Thr Gin Trp Ser Thr Gly His 
165 170 175 

Leu Asn Leu Leu Leu Pro Thr Trp Trp His He Asn Gin Leu Asn His 
180 185 190 

Leu His Thr Leu Asn Gin Leu Tyr Ser Phe Ala Gin Arg Thr His Asn 
195 200 205 

Pro Gin His Thr Pro Pro Thr Val Phe Ala Asn Trp Thr Ala Pro Ala 
210 215 220 

Asp Glu Ala Ala Met Gin His Tyr Gly Phe Pro Asp Pro Asp Ala Tyr 
225 230 235 240 

Phe Asp His Ala Thr He Ala Gly Lys His His Thr Leu He Thr Arg 
245 250 255 

Lys 



<210> 189 

<211> 1059 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1036) 

<223> RXA02590 

<400> 189 

gccccaaagg cttaaagtaa tgggcatgcc cactccttct tcgaccaaaa gctacgctgc 60 

ggtcttacct ccacctggcc cctcgtgggc tggttccctc atg ggc ate tea ttg 115 

Met Gly He Ser Leu 

1 5 

ttg tea tea ctg ttg aaa ate cat ggt ttt cca gtc gtc gca gat ttc 163 

Leu Ser Ser Leu Leu Lys He His Gly Phe Pro Val Val Ala Asp Phe 
10 15 20 

ttc ttc gcg tta get gtt gtg gtg gca att gtc att att ggc ggt tgg 211 
Phe Phe Ala Leu Ala Val Val Val Ala He Val He He Gly Gly Trp 
25 30 35 



eta ate tac cgc tct cct tea ttc aaa act gaa gtc atg ccg gca tgg 259 



BGM27CP -261 - 

Leu lie Tyr Arg Ser Pro Ser Phe Lys Thr Glu Val Met Pro Ala Trp 

40 45 50 

gca atg ctg tec atg ggt ttg ate gca ttg gga act gca age ccc gta 307 

Ala Met Leu Ser Met Gly Leu He Ala Leu Gly Thr Ala Ser Pro Val 

55 60 65 

gtt ttg ggt gat gat ctg tgg gga ttt atg ttt gtg tgc tgg tct att 355 

Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe Val Cys Trp Ser He 

70 75 80 85 



ggc aca gec gtg gga ctt gtt gec tat tec tta tat ata acg gee att 
Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu Tyr He Thr Ala lie 
90 95 100 



ttt gaa ctt ccg gcg atg ctg tgg gtt tct ttc ggg etc ttc ctt tta 

Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe Gly Leu Phe Leu Leu 
135 140 145 

act ttg gcg tct gca cca gca gtt ttt acc cga gtg tat ttc tac tat 

Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg Val Tyr Phe Tyr Tyr 

150 155 160 165 

ttc ggc ccc aag gcg cag ggc ate cca ctg atg gca aca cca aca tea 

Phe Gly Pro Lys Ala Gin Gly He Pro Leu Met Ala Thr Pro Thr Ser 

170 175 180 



aca tgg tgg gee agt acc ttc cca gtt ggc act ttg agt ttg ggt gcg 

Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr Leu Ser Leu Gly Ala 

250 255 260 

cat ttt tta tea cag age acc gga gtg gag tgg ttt aac tac ttc age 

His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp Phe Asn Tyr Phe Ser 

265 270 275 

ctg tac ttg att get tta atg etc ttt cat gtc ate gtg tec acc ate 

Leu Tyr Leu He Ala Leu Met Leu Phe His Val He Val Ser Thr lie 



403 



ttg cga tct aag gcg ggc aca cca act ttt gcg tgg ggt ctt cct ctt 451 

Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala Trp Gly Leu Pro Leu 

105 110 115 

gtc acg ccg atg gtt get tec acc teg gca gca caa etc cat gag cac 499 

Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala Gin Leu His Glu His 

120 125 130 



547 



595 



643 



tgg att cct ttg ggt atg gtg ggc caa tec act gca gca get cag etc 691 

Trp He Pro Leu Gly Met Val Gly Gin Ser Thr Ala Ala Ala Gin Leu 
185 190 195 

ate ggt gcg tec ttt gga tec aag aca gca ate aca atg ggc att att 739 

He Gly Ala Ser Phe Gly Ser Lys Thr Ala lie Thr Met Gly He He 

200 205 210 

tac ggc ate ate atg gga att ttt acg att cct ctg gga gee ate get 787 

Tyr Gly lie lie Met Gly He Phe Thr He Pro Leu Gly Ala He Ala 

215 220 225 

cac ttt gtg ttc tac aga get gtt ttc aaa ggg gcg aca tac age ccc 835 

His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly Ala Thr Tyr Ser Pro 

230 235 240 245 



883 



931 



979 
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280 285 290 

gcc ggt acg att gca gta atg aga aga ate gtc gga aag ctt aaa tct 1027 
Ala Gly Thr He Ala Val Met Arg Arg He Val Gly Lys Leu Lys Ser 
295 300 305 

caa ctg gcc taaattgcag cgagaggtct aaa 1059 

Gin Leu Ala 

310 



<210> 190 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Gly He Ser Leu Leu Ser Ser Leu Leu Lys He His Gly Phe Pro 
15 10 15 

Val Val Ala Asp Phe Phe Phe Ala Leu Ala Val Val Val Ala He Val 
20 25 30 

He He Gly Gly Trp Leu He Tyr Arg Ser Pro Ser Phe Lys Thr Glu 
35 40 45 

Val Met Pro Ala Trp Ala Met Leu Ser Met Gly Leu He Ala Leu Gly 
50 55 60 

Thr Ala Ser Pro Val Val Leu Gly Asp Asp Leu Trp Gly Phe Met Phe 
65 ™ 75 80 

Val Cys Trp Ser He Gly Thr Ala Val Gly Leu Val Ala Tyr Ser Leu 
85 90 95 

Tyr He Thr Ala He Leu Arg Ser Lys Ala Gly Thr Pro Thr Phe Ala 
100 105 110 

Trp Gly Leu Pro Leu Val Thr Pro Met Val Ala Ser Thr Ser Ala Ala 
H5 120 125 

Gin Leu His Glu His Phe Glu Leu Pro Ala Met Leu Trp Val Ser Phe 
13° 135 140 

Gly Leu Phe Leu Leu Thr Leu Ala Ser Ala Pro Ala Val Phe Thr Arg 
145 150 155 160 

Val Tyr Phe Tyr Tyr Phe Gly Pro Lys Ala Gin Gly He Pro Leu Met 
165 170 175 

Ala Thr Pro Thr Ser Trp He Pro Leu Gly Met Val Gly Gin Ser Thr 
180 185 190 

Ala Ala Ala Gin Leu He Gly Ala Ser Phe Gly Ser Lys Thr Ala lie 
195 200 205 

Thr Met Gly He He Tyr Gly He He Met Gly He Phe Thr He Pro 
210 215 220 

Leu Gly Ala He Ala His Phe Val Phe Tyr Arg Ala Val Phe Lys Gly 
225 230 235 240 



BGI-127CP .263 



Ala Thr Tyr Ser Pro Thr Trp Trp Ala Ser Thr Phe Pro Val Gly Thr 
245 250 255 

Leu Ser Leu Gly Ala His Phe Leu Ser Gin Ser Thr Gly Val Glu Trp 
260 265 270 

Phe Asn Tyr Phe Ser Leu Tyr Leu He Ala Leu Met Leu Phe His Val 
27 $ 280 285 

He Val Ser Thr He Ala Gly Thr He Ala Val Met Arg Arg He Val 
290 295 300 

Gly Lys Leu Lys Ser Gin Leu Ala 
305 310 



<210> 191 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXA00016 



<400> 191 

ctgaacggat ccgccaactt gaaaaggaaa atgcactcct ccgcgaagag cgtgacatcc 60 

tgcggaaagc ggccaaatat ttcgcggaag agacgaactg gtg ate cgc ttc cga 115 

Val He Arg Phe Arg 

1 5 

ttc gtt gat gac get cga aag ace tac teg gtt aag egg ata tgt gac 163 

Phe Val Asp Asp Ala Arg Lys Thr Tyr Ser Val Lys Arg He Cys Asp 

10 15 20 

gtg ttg aag etc aat cgt tec tea tat tac aaa tgg aaa age ace gee 211 
Val Leu Lys Leu Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Ser Thr Ala 
25 30 35 

ttc acg cgt gaa aaa cgc ctg etc age gac get att ctt ggg gtc cag 259 
Phe Thr Arg Glu Lys Arg Leu Leu Ser Asp Ala He Leu Gly Val Gin 
^0 45 50 

gtc aag act gta ttc acc act cac agt ggc tgt tat ggg gee aaa cga 307 
Val Lys Thr Val Phe Thr Thr His Ser Gly Cys Tyr Gly Ala Lys Arg 
55 60 65 

ate gcg get gaa etc aaa gac cag ate ggc cat gac ctt gcg aac cac 355 
He Ala Ala Glu Leu Lys Asp Gin He Gly His Asp Leu Ala Asn His 
70 75 80 85 

aag egg gtt gee egg ate atg cga teg ttg aag ctg ttc gga tac aca 403 
Lys Arg Val Ala Arg He Met Arg Ser Leu Lys Leu Phe Gly Tyr Thr 
90 95 100 

aag aaa cgc aag gtc acc acc acc gtg ccg gac aaa acc aag aca gtg 451 
Lys Lys Arg Lys Val Thr Thr Thr Val Pro Asp Lys Thr Lys Thr Val 
105 110 115 



BGI-127CP _264 



ttc cct gac ctt gtc ggc egg aag ttc acc get gac aag ccg aac cag 499 
Phe Pro Asp Leu Val Gly Arg Lys Phe Thr Ala Asp Lys Pro Asn Gin 
120 125 130 

etc tat gtc ggg gat ate acc tat ctg cca att cag gat ggg teg aat 547 
Leu Tyr Val Gly Asp lie Thr Tyr Leu Pro He Gin Asp Gly Ser Asn 
135 140 145 

atg tac ctg gec acg gtc att gac tgt tac tec cgc agg ttg gtg ggc 595 
Met Tyr Leu Ala Thr Val He Asp Cys Tyr Ser Arg Arg Leu Val Gly 
150 155 160 165 

ttt tct ate gca gat cac atg cgc acg age ttg gtc cag gac gcg ctg 643 
Phe Ser He Ala Asp His Met Arg Thr Ser Leu Val Gin Asp Ala Leu 
170 175 180 

etc atg get aaa gac cag cgt gga aac etc aaa ggt gcg att ttt cac 691 
Leu Met Ala Lys Asp Gin Arg Gly Asn Leu Lys Gly Ala He Phe His 
185 190 195 

tec gac cac ggc age gtt tac acg tct cat gcg ttt cag gag acg tgt 739 
Ser Asp His Gly Ser Val Tyr Thr Ser His Ala Phe Gin Glu Thr Cys 
200 205 210 

aag aaa eta ggg ate agg cag teg atg gga tea att ggc acc agt get 787 
Lys Lys Leu Gly He Arg Gin Ser Met Gly Ser He Gly Thr Ser Ala 
215 220 225 

gac aac get ttg gcg gag tct ttc aat gee gcg atg aag egg gaa gtc 835 
Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala Met Lys Arg Glu Val 
230 235 240 245 

ctg cag gat tec aag acc ttt gaa aat caa ttg tgc tgt cgc egg gac 883 
Leu Gin Asp Ser Lys Thr Phe Glu Asn Gin Leu Cys Cys Arg Arg Asp 
250 255 260 

gtc ttc cgc tgg tgt acc cgt tac aac acg gtt cgc egg cat tec tgg 931 
Val Phe Arg Trp Cys Thr Arg Tyr Asn Thr Val Arg Arg His Ser Trp 
265 270 275 

tgt aga tat ctg get ccg gtc gtg ttt gag gag cgc ggt cct get ate 979 
Cys Arg Tyr Leu Ala Pro Val Val Phe Glu Glu Arg Gly Pro Ala He 
280 285 290 



ctg aga tct get tec tgatcaaatc ctccgtgtcc acc 
Leu Arg Ser Ala Ser 
295 



1017 



<210> 192 
<211> 298 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 192 

Val He Arg Phe Arg Phe Val Asp Asp Ala Arg Lys Thr Tyr Ser Val 
15 10 15 



Lys Arg lie Cys Asp Val Leu Lys Leu Asn Arg Ser Ser Tyr Tyr Lys 
20 25 30 
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Trp Lys Ser Thr Ala Phe Thr Arg 
35 40 

lie Leu Gly Val Gin Val Lys Thr 
50 55 

Tyr Gly Ala Lys Arg lie Ala Ala 
65 70 

Asp Leu Ala Asn His Lys Arg Val 
85 

Leu Phe Gly Tyr Thr Lys Lys Arg 
100 



Glu Lys Arg Leu Leu Ser Asp Ala 
45 

Val Phe Thr Thr His Ser Gly Cys 
60 

Glu Leu Lys Asp Gin lie Gly His 

75 80 

Ala Arg lie Met Arg Ser Leu Lys 
90 95 

Lys Val Thr Thr Thr Val Pro Asp 
105 110 



Lys Thr Lys Thr Val Phe Pro Asp Leu Val Gly Arg Lys Phe Thr Ala 
115 120 125 

Asp Lys Pro Asn Gin Leu Tyr Val Gly Asp lie Thr Tyr Leu Pro lie 
130 135 140 

Gin Asp Gly Ser Asn Met Tyr Leu Ala Thr Val lie Asp Cys Tyr Ser 
145 150 155 160 

Arg Arg Leu Val Gly Phe Ser lie Ala Asp His Met Arg Thr Ser Leu 
165 170 175 

Val Gin Asp Ala Leu Leu Met Ala Lys Asp Gin Arg Gly Asn Leu Lys 
180 185 190 

Gly Ala lie Phe His Ser Asp His Gly Ser Val Tyr Thr Ser His Ala 
195 200 205 

Phe Gin Glu Thr Cys Lys Lys Leu Gly lie Arg Gin Ser Met Gly Ser 
210 215 220 

lie Gly Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala 
225 230 235 240 

Met Lys Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Glu Asn Gin Leu 
245 250 255 

Cys Cys Arg Arg Asp Val Phe Arg Trp Cys Thr Arg Tyr Asn Thr Val 
260 265 270 

Arg Arg His Ser Trp Cys Arg Tyr Leu Ala Pro Val Val Phe Glu Glu 
275 280 285 

Arg Gly Pro Ala lie Leu Arg Ser Ala Ser 
290 295 



<210> 193 
<211> 573 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (550) 



BGI-I27CP ^ -266 



<223> RXA00265 



<400> 193 

tgggctcacc aggcttccag cacccgagct tcccaacgct gctatcaagg cacgtaaaaa 60 

cccagcacca actgcacgac cagaaacgag aattgattaa atg cgc tec get cac 115 

Met Arg Ser Ala His 
1 5 



ggc cca tac att gat aag ttc ttc ccc gag cca tac aag aac atg etc 

Gly Pro Tyr lie Asp Lys Phe Phe Pro Glu Pro Tyr Lys Asn Met Leu 

10 15 20 

gag etc acc aag act ctg cga aag ate tac ccg gac gtt gat ctg cct 

Glu Leu Thr Lys Thr Leu Arg Lys lie Tyr Pro Asp Val Asp Leu Pro 

25 30 35 

acc tea ttg att gag ctg gtc aat gtc cgc gtt tct caa ate aac gga 

Thr Ser Leu lie Glu Leu Val Asn Val Arg Val Ser Gin lie Asn Gly 

40 45 50 

tgt ggc acc tgc tta agt tta cat gtt ccc get get cgc cgt gec ggc 

Cys Gly Thr Cys Leu Ser Leu His Val Pro Ala Ala Arg Arg Ala Gly 

55 60 65 

gtt cca gag aag aaa etc gat get ctg gca gcg tgg caa atg gtg gat 

Val Pro Glu Lys Lys Leu Asp Ala Leu Ala Ala Trp Gin Met Val Asp 

70 75 80 85 



acc ttg ctg gaa tec cgc gaa ggt cac ctg get gca cgc aca gee tgc 
Thr Leu Leu Glu Ser Arg Glu Gly His Leu Ala Ala Arg Thr Ala Cys 
105 110 115 

agt gtg ttt gee gaa gag cag gta get gee ctg gaa tgg get ate att 
Ser Val Phe Ala Glu Glu Gin Val Ala Ala Leu Glu Trp Ala lie lie 
120 125 130 

gcg ate aat get ttc aac cgc att tct att gee agt ggg cac cca ctg 
Ala lie Asn Ala Phe Asn Arg lie Ser lie Ala Ser Gly His Pro Leu 
135 140 145 

etc tagtaatcag gcagcaaaaa act 

Leu 

150 



163 



211 



259 



307 



355 



gaa ttc acc gtg gag gaa aag gca gca eta cag eta gca gaa tec tta 403 
Glu Phe Thr Val Glu Glu Lys Ala Ala Leu Gin Leu Ala Glu Ser Leu 
90 95 100 



451 



499 



547 



573 



<210> 194 
<211> 150 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Arg Ser Ala His Gly Pro Tyr He Asp Lys Phe Phe Pro Glu Pro 
15 10 15 

Tyr Lys Asn Met Leu Glu Leu Thr Lys Thr Leu Arg Lys He Tyr Pro 
20 25 30 



BGM27CP 



-267 



Asp Val Asp Leu Pro Thr Ser Leu lie Glu Leu Val Asn Val Arg Val 
35 40 45 

Ser Gin He Asn Gly Cys Gly Thr Cys Leu Ser Leu His Val Pro Ala 
50 55 60 

Ala Arg Arg Ala Gly Val Pro Glu Lys Lys Leu Asp Ala Leu Ala Ala 
65 70 75 80 

Trp Gin Met Val Asp Glu Phe Thr Val Glu Glu Lys Ala Ala Leu Gin 
85 90 95 

Leu Ala Glu Ser Leu Thr Leu Leu Glu Ser Arg Glu Gly His Leu Ala 
100 105 HO 

Ala Arg Thr Ala Cys Ser Val Phe Ala Glu Glu Gin Val Ala Ala Leu 
115 120 125 

Glu Trp Ala He He Ala He Asn Ala Phe Asn Arg He Ser He Ala 
130 135 140 

Ser Gly His Pro Leu Leu 
145 150 



<210> 195 
<211> 381 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (358) 

<223> RXA00938 

<400> 195 

atgatctacc gctgggtcca gaaatacgcc cctgagctgg acaagcaaac acggtggtac 60 

cggcaggtgc ctgactggca ggccagttcc tggcgggtgg atg aga cct ata tec 115 

Met Arg Pro lie Ser 

1 5 

ggg teg gcg gca ggt ggt get acc tct gat ctg gcg ate acc gec ggt 163 

Gly Ser Ala Ala Gly Gly Ala Thr Ser Asp Leu Ala He Thr Ala Gly 

10 15 20 

ggc cag acc ctg gac ttt tac etc tct ccg aag egg aac gtg gec gca 211 
Gly Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala 
25 30 35 

gcg aag cgt ttc ctg gec aag gec etc aga tec aat gcg tea gec ggg 259 
Ala Lys Arg Phe Leu Ala Lys Ala Leu Arg Ser Asn Ala Ser Ala Gly 
40 45 50 

tat ccc aga gtg ate aac acc gat aaa gca ccc tec eta gec agg gca 307 
Tyr Pro Arg Val He Asn Thr Asp Lys Ala Pro Ser Leu Ala Arg Ala 
55 60 65 

ate acc gag ttg aag tea gag gga ate tgc ccg cca aca gtg gaa cac 355 
He Thr Glu Leu Lys Ser Glu Gly He Cys Pro Pro Thr Val Glu His 
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70 75 



80 85 



egg taggtgaaat acctcaacaa cat 381 
Arg 



<210> 196 
<211> 86 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Arg Pro He Ser Gly Ser Ala Ala Gly Gly Ala Thr Ser Asp Leu 
1 5 10 15 

Ala He Thr Ala Gly Gly Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys 
20 25 30 

Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Ala Leu Arg Ser 
35 40 45 

Asn Ala Ser Ala Gly Tyr Pro Arg Val He Asn Thr Asp Lys Ala Pro 
50 55 60 

Ser Leu Ala Arg Ala He Thr Glu Leu Lys Ser Glu Gly He Cys Pro 
65 70 75 80 

Pro Thr Val Glu His Arg 
85 



<210> 197 
<211> 339 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (316) 

<223> RXA01264 



<400> 197 

atcaagacat gattgeggeg tatgggaatc egtagaaate agaggaaaag aagctgatga 60 

gaaggggatc aacagcctgc geaaaggect accagegaga atg gac gag ctt gec 115 

Met Asp Glu Leu Ala 
1 5 

caa ctg ggg cac acc ttg tgg cgt egg cgt aag aac gtg ttg gcg tec 163 
Gin Leu Gly His Thr Leu Trp Arg Arg Arg Lys Asn Val Leu Ala Ser 
10 15 20 

ttc aat ate ggt gca tec aac gga cct gtc gag gee ate aac ggc aga 211 
Phe Asn He Gly Ala Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg 
25 30 35 

ctt gag cac ctg cgc ggg ate acc ttg ggg ttc agg aac etc aac cac 259 
Leu Glu His Leu Arg Gly He Thr Leu Gly Phe Arg Asn Leu Asn His 
40 45 50 



BGI-127CP 




tac ate ttg egg tgc ttg ate caa gec gga caa ctg cag agg aag ate 307 
Tyr lie Leu Arg Cys Leu lie Gin Ala Gly Gin Leu Gin Arg Lys He 
5 5 60 65 

aat gta etc taaatccgaa gagttggcaa aga 339 
Asn Val Leu 
70 



<210> 198 
<211> 72 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Met Asp Glu Leu Ala Gin 
1 5 

Asn Val Leu Ala Ser Phe 
20 

Ala He Asn Gly Arg Leu 
35 

Arg Asn Leu Asn His Tyr 
50 

Leu Gin Arg Lys He Asn 
65 70 



<210> 199 

<211> 273 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (250) 

<223> RXA01265 

<400> 199 

tacgaggaag atcttccaca aatcctgtac tgcgcggatg actgatccaa gttcaaccac 60 

eggggcactg ctagatcttg cagegcttgg tgattgaegg atg agt gtg tct gee 115 

Met Ser Val Ser Ala 
1 5 

acg get aaa gca ctg aag ate ggc tgg gaa eta gtc aac cag gtt gca 163 
Thr Ala Lys Ala Leu Lys lie Gly Trp Glu Leu Val Asn Gin Val Ala 
10 15 20 

etc gat get tgc cga cag etc att tac aac gac ccg cgc cac ctt gaa 211 
Leu Asp Ala Cys Arg Gin Leu He Tyr Asn Asp Pro Arg His Leu Glu 
25 30 35 

gtc gat gaa cat gta tgg aag tat act cga aag cca ggt tagcegtega 260 
Val Asp Glu His Val Trp Lys Tyr Thr Arg Lys Pro Gly 
40 45 50 



Leu Gly His Thr Leu Trp Arg Arg Arg Lys 
10 15 

Asn He Gly Ala Ser Asn Gly Pro Val Glu 
25 30 

Glu His Leu Arg Gly He Thr Leu Gly Phe 
40 45 

He Leu Arg Cys Leu He Gin Ala Gly Gin 
55 60 

Val Leu 



acctggtgac cat 



273 
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<210> 200 
<211> 50 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Met Ser Val Ser Ala Thr Ala Lys Ala Leu Lys He Gly Trp Glu Leu 
15 10 15 

Val Asn Gin Val Ala Leu Asp Ala Cys Arg Gin Leu lie Tyr Asn Asp 
20 25 30 

Pro Arg His Leu Glu Val Asp Glu His Val Trp Lys Tyr Thr Arg Lys 
35 40 45 

Pro Gly 
50 



<210> 201 
<211> 267 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (244 ) 

<223> RXA01327 

<400> 201 

gaaatccaaa tatcctctac gaacgcaatg gtcacacagt tttcaaactc gaaatcgcct 60 

tattcgacaa catcgattgt aacgcctcga catcgaccgt atg agt ate gca gca 115 

Met Ser He Ala Ala 

1 5 

acc gcg aaa gec etc ggt eta ggc tgg gat etc acc tgc caa eta gee 163 

Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala 

10 15 20 

eta gat atg tgc cac gaa etc ate tac tac gac ccc acc cac eta gaa 211 
Leu Asp Met Cys His Glu Leu He Tyr Tyr Asp Pro Thr His Leu Glu 
25 30 35 

att gtg cac gtt att ggc gtc gat gag cac aaa tgatctcata accgattaaa 264 
He Val His Val He Gly Val Asp Glu His Lys 
40 45 

aca 267 



<210> 202 
<211> 48 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 202 

Met Ser He Ala Ala Thr Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu 
15 10 15 



BGM27CP 




Thr Cys Gin Leu Ala Leu Asp Met Cys His Glu Leu lie Tyr Tyr Asp 

20 25 30 

Pro Thr His Leu Glu lie Val His Val He Gly Val Asp Glu His Lys 

35 40 45 



<210> 203 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXA01328 

<400> 203 

cacaaatgat ctcataaccg attaaaacat ggtgatggct atgtcaccgt cattgttaat 60 

atgaccagcc ttccaccgcg atgccacgtc cccagcgagg ttg ctt gat gta gtc 115 

Leu Leu Asp Val Val 

1 5 

gaa ggc cgc agt get gat gcg ttg egg gcg tgg ctt gca cgc cga age 163 

Glu Gly Arg Ser Ala Asp Ala Leu Arg Ala Trp Leu Ala Arg Arg Ser 
10 15 20 

cca gca ttt cga cac caa gta cgc att gta act atg gat gga ttc caa 211 
Pro Ala Phe Arg His Gin Val Arg He Val Thr Met Asp Gly Phe Gin 
25 30 35 

ggc tat gec aca ace age aaa caa ctt ctg ccc gee gca cgc cga gtc 259 
Gly Tyr Ala Thr Thr Ser Lys Gin Leu Leu Pro Ala Ala Arg Arg Val 
40 45 50 

atg gat cct ttc cac gtg gta etc etc gec ggc gat aaa etc ace cga 307 
Met Asp Pro Phe His Val Val Leu Leu Ala Gly Asp Lys Leu Thr Arg 
55 60 65 

tgc cga caa cgt ttg cag cag gaa aaa tac cac egg egg ggt ttg cat 355 
Cys Arg Gin Arg Leu Gin Gin Glu Lys Tyr His Arg Arg Gly Leu His 
70 75 80 85 

gat gac ccg ttg tat aag aac egg aaa ace ttg ctg ace acg caa aaa 403 
Asp Asp Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr Gin Lys 
90 95 100 

tgg ttg agt aag aaa aag caa age gtc ttg atg agt tgt tta get ttg 451 
Trp Leu Ser Lys Lys Lys Gin Ser Val Leu Met Ser Cys Leu Ala Leu 
105 HO 115 



ata aag act acg egg cac tgc aac tgatgtggca ggcgtatcaa ggc 498 
lie Lys Thr Thr Arg His Cys Asn 
120 125 
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<210> 204 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 



272- 



<400> 204 

Leu Leu Asp Val Val Glu Gly Arg Ser Ala Asp Ala Leu Arg Ala Trp 
1 5 10 15 

Leu Ala Arg Arg Ser Pro Ala Phe Arg His Gin Val Arg He Val Thr 
20 25 30 

Met Asp Gly Phe Gin Gly Tyr Ala Thr Thr Ser Lys Gin Leu Leu Pro 
35 40 45 

Ala Ala Arg Arg Val Met Asp Pro Phe His Val Val Leu Leu Ala Gly 
50 55 60 

Asp Lys Leu Thr Arg Cys Arg Gin Arg Leu Gin Gin Glu Lys Tyr His 
65 70 75 80 

Arg Arg Gly Leu His Asp Asp Pro Leu Tyr Lys Asn Arg Lys Thr Leu 
85 90 95 

Leu Thr Thr Gin Lys Trp Leu Ser Lys Lys Lys Gin Ser Val Leu Met 
100 105 HO 

Ser Cys Leu Ala Leu He Lys Thr Thr Arg His Cys Asn 
ll 5 120 125 



<210> 205 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA01329 

<400> 205 

aaaagcaaag cgtcttgatg agttgtttag ctttgataaa gactacgcgg cactgcaact 60 

gatgtggcag gcgtatcaag gcattattga ctgatacaac atg gcc gat aaa cgc 115 

Met Ala Asp Lys Arg 
1 5 

cgc gca aag acc atg atg cgc gag att gtt gac cag atg egg eta ctg 163 
Arg Ala Lys Thr Met Met Arg Glu He Val Asp Gin Met Arg Leu Leu 
10 15 20 

aaa gga caa gcg aat cga gaa ctt gca caa eta ggc cgc age eta cac 211 
Lys Gly Gin Ala Asn Arg Glu Leu Ala Gin Leu Gly Arg Ser Leu His 
25 30 35 

aaa cgc etc ggt gac ate ctg gcg tat ttc gat gtc gga ate tct aac 259 
Lys Arg Leu Gly Asp He Leu Ala Tyr Phe Asp Val Gly He Ser Asn 
40 45 50 

gga ccc gta gaa gca ate aac gga cga etc gaa cac etc cgc gga ate 307 



BGI-I27CP .273 



Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu His Leu Arg Gly He 

55 60 65 

gcc eta gga ttt cgc aac etc aac cac tac ate ctg cac tgt etc ate 355 

Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He Leu His Cys Leu He 

70 75 80 85 

cac tec gga caa etc acc cac aaa ate aac gca etc taaaaccgga 401 

His Ser Gly Gin Leu Thr His Lys He Asn Ala Leu 

90 95 

agageccgat tgc 414 



<210> 206 
<211> 97 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Met Ala Asp Lys Arg Arg Ala Lys Thr Met Met Arg Glu He Val Asp 
1 5 10 15 

Gin Met Arg Leu Leu Lys Gly Gin Ala Asn Arg Glu Leu Ala Gin Leu 
20 25 30 

Gly Arg Ser Leu His Lys Arg Leu Gly Asp He Leu Ala Tyr Phe Asp 
35 40 45 

Val Gly He Ser Asn Gly Pro Val Glu Ala He Asn Gly Arg Leu Glu 
50 55 60 

His Leu Arg Gly He Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He 
65 70 75 80 

Leu His Cys Leu He His Ser Gly Gin Leu Thr His Lys lie Asn Ala 
85 90 95 

Leu 



<210> 207 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXA01443 

<400> 207 

gaaagctget aaatatttcc eggcaagaga caaactggtg agctgcttcc ggtttgttga 60 

egaegtgega aaaacctatc cggttaagcg gttatgcgaa gtg ttg aaa ate aac 115 

Val Leu Lys He Asn 
1 5 

cgc tec teg tac tac aaa tgg aaa aag act gcc ccg acc agg age aac 163 
Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala Pro Thr Arg Ser Asn 
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10 15 20 

cgc ctg etc age gac gca gtc tta gga gcg aag ate aag tec ate ttc 211 

Arg Leu Leu Ser Asp Ala Val Leu Gly Ala Lys lie Lys Ser lie Phe 

25 30 35 

acg aaa gaa cgc ggc tgc tac ggc tea aaa cgc ate acg get gag etc 259 

Thr Lys Glu Arg Gly Cys Tyr Gly Ser Lys Arg lie Thr Ala Glu Leu 

40 45 50 

aac gat gat cct ggc age act ccg gtt aac cat aaa cga gtc gee egg 307 

Asn Asp Asp Pro Gly Ser Thr Pro Val Asn His Lys Arg Val Ala Arg 

55 60 65 

ate atg gca tea tta aag ctg ttt ggt ttc acg aag aaa cgc agg gtc 355 

lie Met Ala Ser Leu Lys Leu Phe Gly Phe Thr Lys Lys Arg Arg Val 

70 75 80 85 

ate acg ace gtg tct gat aaa aag aag cct gtc ttc cct gac ctg gtc 403 

lie Thr Thr Val Ser Asp Lys Lys Lys Pro Val Phe Pro Asp Leu Val 

90 95 100 

aaa cgt cat ttt aac gca eta gca gca aat gaa gtt tac gtc ggg gat 451 

Lys Arg His Phe Asn Ala Leu Ala Ala Asn Glu Val Tyr Val Gly Asp 

105 110 115 

att act tac eta ccg ate gca gat ggc acg aac atg tat ctg get acg 499 

lie Thr Tyr Leu Pro lie Ala Asp Gly Thr Asn Met Tyr Leu Ala Thr 

120 125 130 

gtc att gat tgc tat tec cgt agg ctg gtg ggt ttt gcg att gcg gat 547 

Val lie Asp Cys Tyr Ser Arg Arg Leu Val Gly Phe Ala lie Ala Asp 

135 140 145 

cat atg cgc acg tea ttg gtg cag gag gca ttg ctg atg gcg aag agt 595 

His Met Arg Thr Ser Leu Val Gin Glu Ala Leu Leu Met Ala Lys Ser 

150 155 160 165 

cag cga ggc age ctg aag ggt gcg gtg ttt cat teg gat cac ggc agt 643 

Gin Arg Gly Ser Leu Lys Gly Ala Val Phe His Ser Asp His Gly Ser 

170 175 180 

gtg tac ace teg cag gcg ttt cag gac act tgt aaa aag ttg ggt gtt 691 

Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys Lys Lys Leu Gly Val 

185 190 195 

cgt cag teg atg ggt get gtt ggt acc agt gcg gat aat teg ctg gcg 739 

Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala Asp Asn Ser Leu Ala 

200 205 210 

gag teg ttt aat gec gee etc aag cga gag gtg ctg cag gat tec aag 787 

Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val Leu Gin Asp Ser Lys 

215 220 225 

acg ttt gee aat cag ttg gtg tgc cgc egg gag gta ttt cgc tgg tgt 835 

Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu Val Phe Arg Trp Cys 

230 235 240 245 

acc agg tac age aca aat cgc agg cat tct tgg tgt ggc tat gtg gtg 883 

Thr Arg Tyr Ser Thr Asn Arg Arg His Ser Trp Cys Gly Tyr Val Val 

250 255 260 
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cct gcg gtg ttc gag agt aga aat tta get att ctg aaa tct gtt tec 931 
Pro Ala Val Phe Glu Ser Arg Asn Leu Ala lie Leu Lys Ser Val Ser 
265 270 275 

tgattaaatc gcctgtgttt cca 954 



<210> 208 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Val Leu Lys lie Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala 
15 10 15 

Pro Thr Arg Ser Asn Arg Leu Leu Ser Asp Ala Val Leu Gly Ala Lys 
20 25 30 

He Lys Ser He Phe Thr Lys Glu Arg Gly Cys Tyr Gly Ser Lys Arg 
35 40 45 

He Thr Ala Glu Leu Asn Asp Asp Pro Gly Ser Thr Pro Val Asn His 
50 55 60 

Lys Arg Val Ala Arg He Met Ala Ser Leu Lys Leu Phe Gly Phe Thr 
65 70 75 80 

Lys Lys Arg Arg Val He Thr Thr Val Ser Asp Lys Lys Lys Pro Val 
85 90 95 

Phe Pro Asp Leu Val Lys Arg His Phe Asn Ala Leu Ala Ala Asn Glu 
100 105 HO 

Val Tyr Val Gly Asp He Thr Tyr Leu Pro He Ala Asp Gly Thr Asn 
115 120 125 

Met Tyr Leu Ala Thr Val He Asp Cys Tyr Ser Arg Arg Leu Val Gly 
130 135 140 

Phe Ala He Ala Asp His Met Arg Thr Ser Leu Val Gin Glu Ala Leu 
145 150 155 160 

Leu Met Ala Lys Ser Gin Arg Gly Ser Leu Lys Gly Ala Val Phe His 
165 170 175 

Ser Asp His Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys 
180 185 190 

Lys Lys Leu Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala 
195 200 205 

Asp Asn Ser Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val 
210 215 220 

Leu Gin Asp Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu 
225 230 235 240 

Val Phe Arg Trp Cys Thr Arg Tyr Ser Thr Asn Arg Arg His Ser Trp 
245 250 255 
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Cys Gly Tyr Val Val Pro Ala Val Phe Glu Ser Arg Asn Leu Ala lie 
260 265 270 



Leu Lys Ser Val Ser 
275 



<210> 209 
<211> 390 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (367) 

<223> RXA01444 



<400> 209 

ttttacccac cttccctgtt tgtcgttaaa gggacctggc ccctgtttgg tagacaccta 60 

acatcccaac attctgggat agaaaggtaa cctaccgatc atg cca acc aag acc 115 

Met Pro Thr Lys Thr 
1 5 



tat tec gag gag ttc aaa cgc gac gec gtt get ttg tac gag aac tec 163 

Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 

10 15 20 

gac ggg gec tea etc caa cag ate gec aac gat etc ggc ate aac cga 211 

Asp Gly Ala Ser Leu Gin Gin lie Ala Asn Asp Leu Gly lie Asn Arg 

25 30 35 

gta acc ctg aaa aac tgg ate ate aaa tac gga tec aac cac aac gta 259 

Val Thr Leu Lys Asn Trp lie lie Lys Tyr Gly Ser Asn His Asn Val 

40 45 50 



caa ggg aca acc cca tct gcg gca gtc tct gaa get gaa caa ate egg 307 
Gin Gly Thr Thr Pro Ser Ala Ala Val Ser Glu Ala Glu Gin lie Arg 
55 60 65 



cag ctg aag aag gaa aac gcg eta caa cgc gca aga acg cga cat cct 355 
Gin Leu Lys Lys Glu Asn Ala Leu Gin Arg Ala Arg Thr Arg His Pro 
70 75 80 85 



gcg gaa age tgc taaatatttc ceggcaagag aca 390 
Ala Glu Ser Cys 



<210> 210 
<211> 89 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Pro Thr Lys Thr Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala 
15 10 15 

Leu Tyr Glu Asn Ser Asp Gly Ala Ser Leu Gin Gin lie Ala Asn Asp 
20 25 30 
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Leu Gly lie Asn Arg Val Thr Leu Lys Asn Trp lie He Lys Tyr Gly 
35 40 45 

Ser Asn His Asn Val Gin Gly Thr Thr Pro Ser Ala Ala Val Ser Glu 
5 ° 55 60 

Ala Glu Gin He Arg Gin Leu Lys Lys Glu Asn Ala Leu Gin Arg Ala 
65 70 75 80 

Arg Thr Arg His Pro Ala Glu Ser Cys 
85 



<210> 211 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (469) 

<223> RXA01648 

<400> 211 

ccaatgaagt ttacgtcggg gatattactt atctgccgat tgctgatggg tcgaatatgt 60 

atttgacgac ggtcattgat tgctattctt agcacggttg gtg ggt ttt gcc ttt 115 

Val Gly Phe Ala Phe 
1 5 

gcg gat cat atg cgc acg tea ttg gtg cag gag gcg ttg atg atg gcg 163 
Ala Asp His Met Arg Thr Ser Leu Val Gin Glu Ala Leu Met Met Ala 
!° 15 20 

aag agt cag cga ggc agt eta cag ggt get gtt ttt cat teg gat cac 211 
Lys Ser Gin Arg Gly Ser Leu Gin Gly Ala Val Phe His Ser Asp His 
25 30 35 

ggc agt gtg tac acc teg cag gcg ttt cag gac act tgt aaa aag ttg 259 
Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp Thr Cys Lys Lys Leu 
40 45 50 

ggt gtt cgt cag teg atg ggt get gtt ggt acc agt gcg gat aat teg 307 
Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr Ser Ala Asp Asn Ser 
55 60 65 

eta gcg gag teg ttt aat gcc gcg etc aag egg gaa gtg ctg cag gat 355 
Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg Glu Val Leu Gin Asp 
70 75 80 85 

tec aag acg ttt get aat cag ttg gtg tgc cgt egg gag gta ttt egg 403 
Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg Arg Glu Val Phe Arg 
90 95 100 

tgg tgt gac eta gta caa cac ggt gcg cag aca ttc ttg gtg tgg eta 451 
Trp Cys Asp Leu Val Gin His Gly Ala Gin Thr Phe Leu Val Trp Leu 
105 HO 115 

tgt ggc gcc tgc ggt gtt tgaggtccag ggttctgcta ttc 4 92 

Cys Gly Ala Cys Gly Val 



BGI-127CP 

120 



-278 - 



<210> 212 
<211> 123 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Val Gly Phe Ala Phe Ala Asp His Met Arg Thr Ser Leu Val Gin Glu 
1 5 10 15 

Ala Leu Met Met Ala Lys Ser Gin Arg Gly Ser Leu Gin Gly Ala Val 
20 25 30 

Phe His Ser Asp His Gly Ser Val Tyr Thr Ser Gin Ala Phe Gin Asp 
35 40 45 

Thr Cys Lys Lys Leu Gly Val Arg Gin Ser Met Gly Ala Val Gly Thr 
50 55 60 

Ser Ala Asp Asn Ser Leu Ala Glu Ser Phe Asn Ala Ala Leu Lys Arg 
65 70 75 80 

Glu Val Leu Gin Asp Ser Lys Thr Phe Ala Asn Gin Leu Val Cys Arg 
85 90 95 

Arg Glu Val Phe Arg Trp Cys Asp Leu Val Gin His Gly Ala Gin Thr 
100 105 110 

Phe Leu Val Trp Leu Cys Gly Ala Cys Gly Val 
115 120 



<210> 213 

<211> 543 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (520) 

<223> RXA01649 

<400> 213 

ggctgctaaa tattttcccg gcaagaggca agacttatga cccgcttctg gtttgttgac 60 

gacgtgcgaa aaacctactg aagttaagcg gttatgcgaa gtg ttg aaa att aac 115 

Val Leu Lys lie Asn 

1 5 

cgt tec teg tat tac aaa tgg aaa aag act get ctg acg agg aag aaa 163 

Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala Leu Thr Arg Lys Lys 

10 15 20 

etc ctg etc age gac gca gtc ctg gga gcg aag ate aag tec ate ttc 211 
Leu Leu Leu Ser Asp Ala Val Leu Gly Ala Lys lie Lys Ser lie Phe 
25 30 35 

act aaa gaa cgc ggc tgt tat ggt gcg aaa cgt att acg gee gag ctt 259 
Thr Lys Glu Arg Gly Cys Tyr Gly Ala Lys Arg He Thr Ala Glu Leu 



BGI-127CP -279- 



40 45 50 

aat gac ggg cca ggt aca aca act ccg gtt aac cac aag cga gtc get 307 
Asn Asp Gly Pro Gly Thr Thr Thr Pro Val Asn His Lys Arg Val Ala 
55 60 65 

cga gtg atg tct teg atg aag ctt gtt ggt ttt acg aag aaa cgc aag 355 
Arg Val Met Ser Ser Met Lys Leu Val Gly Phe Thr Lys Lys Arg Lys 
70 75 80 85 

gtc ate ace aca ate cca gca get gtc aag ccg gtg ttc ccg gac ttg 403 
Val He Thr Thr He Pro Ala Ala Val Lys Pro Val Phe Pro Asp Leu 
90 95 100 

gtg aag cgt caa ttc aac get ttg get gee aat gaa gtt tac gtc ggg 451 
Val Lys Arg Gin Phe Asn Ala Leu Ala Ala Asn Glu Val Tyr Val Gly 
1Q 5 110 115 

gat att act tat ctg ccg att get gat ggg teg aat atg tat ttg acg 499 
Asp He Thr Tyr Leu Pro He Ala Asp Gly Ser Asn Met Tyr Leu Thr 
120 125 130 

acg gtc att gat tgc tat tct tagcaeggtt ggtgggtttt gee 543 
Thr Val He Asp Cys Tyr Ser 
135 140 

<210> 214 
<211> 140 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Val Leu Lys He Asn Arg Ser Ser Tyr Tyr Lys Trp Lys Lys Thr Ala 
1 5 -10 15 

Leu Thr Arg Lys Lys Leu Leu Leu Ser Asp Ala Val Leu Gly Ala Lys 
20 25 30 

He Lys Ser He Phe Thr Lys Glu Arg Gly Cys Tyr Gly Ala Lys Arg 
35 40 45 

He Thr Ala Glu Leu Asn Asp Gly Pro Gly Thr Thr Thr Pro Val Asn 
50 55 60 

His Lys Arg Val Ala Arg Val Met Ser Ser Met Lys Leu Val Gly Phe 
65 70 75 80 

Thr Lys Lys Arg Lys Val He Thr Thr He Pro Ala Ala Val Lys Pro 
85 90 95 

Val Phe Pro Asp Leu Val Lys Arg Gin Phe Asn Ala Leu Ala Ala Asn 
100 105 110 

Glu Val Tyr Val Gly Asp He Thr Tyr Leu Pro He Ala Asp Gly Ser 
H5 120 125 

Asn Met Tyr Leu Thr Thr Val He Asp Cys Tyr Ser 
130 135 140 
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<210> 215 

<211> 237 

<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 

<221> CDS 

<222> (101) . . (214 ) 

<223> RXA01650 

<400> 215 

cagatcgcca acgatctcgg catcaaccga gtaaccctga aaaacttcga tcaataaata 60 

cggtgcgcat gcctcaacca acaccaaaga agcaacagca atg teg gaa get gaa 115 

Met Ser Glu Ala Glu 

1 5 

caa ate aga cag eta aag aag gaa aac gca eta ctg cgt gaa gaa cgc 163 

Gin lie Arg Gin Leu Lys Lys Glu Asn Ala Leu Leu Arg Glu Glu Arg 

10 15 20 

gac att ttg cgc aag get get aaa tat ttt ccc ggc aag agg caa gac 211 
Asp lie Leu Arg Lys Ala Ala Lys Tyr Phe Pro Gly Lys Arg Gin Asp 
25 30 35 

tta tgacccgctt ctggtttgtt gac 237 
Leu 



<210> 216 
<211> 38 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Ser Glu Ala Glu Gin lie Arg Gin Leu Lys Lys Glu Asn Ala Leu 
15 10 15 

Leu Arg Glu Glu Arg Asp lie Leu Arg Lys Ala Ala Lys Tyr Phe Pro 
20 25 30 

Gly Lys Arg Gin Asp Leu 
35 



<210> 217 
<211> 258 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101 ) . . (235) 

<223> RXA01651 

<400> 217 

caatctctaa ggagaaagtt tatgacaaat aggacctgac ccctgtttgg tagacaccta 60 



acatcccaac attctgggac agaaaggtaa cctacctatc atg cca ace aag acc 115 

Met Pro Thr Lys Thr 
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tac tec gag gag ttc aaa cgc gac gec gtt get ttg tac gag aac tec 163 
Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 
10 15 20 

gat ggg gee tea etc caa cag ate gee aac gat etc ggc ate aac cga 211 
Asp Gly Ala Ser Leu Gin Gin He Ala Asn Asp Leu Gly He Asn Arg 
25 30 35 

gta ace ctg aaa aac ttc gat caa taaatacggt gcgcatgcct caa 258 
Val Thr Leu Lys Asn Phe Asp Gin 
40 45 

<210> 218 
<211> 45 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Pro Thr Lys Thr Tyr Ser Glu Glu Phe Lys Arg Asp Ala Val Ala 
1 5 10 15 

Leu Tyr Glu Asn Ser Asp Gly Ala Ser Leu Gin Gin He Ala Asn Asp 
20 25 30 

Leu Gly He Asn Arg Val Thr Leu Lys Asn Phe Asp Gin 
35 40 45 

<210> 219 
<211> 534 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (511) 

<223> RXN01680 

<400> 219 

aagagttcta cctcacctac ggggactggc ttaacgaacg cacctaccgc gctgatgtac 60 

cagcacatgc catcccgaaa catatccgcc ccaatcagaa atg gca ggt cac acc 115 

Met Ala Gly His Thr 

1 5 

cac aaa acc cac egg act get tat aag cag ttg gaa gee ttg gee cgc 163 

His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu Glu Ala Leu Ala Arg 

10 15 20 

aat ggg cat ttg ttt acc tat att gat cca cca gca gag gtt gac ggg 211 
Asn Gly His Leu Phe Thr Tyr He Asp Pro Pro Ala Glu Val Asp Gly 
25 30 35 

gtg gtg aaa tea aca acg aac tgt ttg gaa ggt ggt ate aac get cag 259 
Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly Gly He Asn Ala Gin 
40 45 50 

att aaa gcg ttg gcg aga aac cat egg ggg atg ttt gat gaa cat caa 307 
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Ile Lys Ala Leu Ala Arg Asn His Arg Gly Met Phe Asp Glu His Gin 
55 60 65 

cgt ate gcg gtg gat tgg tgg tta ttg atg cat acg cag ttg cct ggc 355 
Arg He Ala Val Asp Trp Trp Leu Leu Met His Thr Gin Leu Pro Gly 
70 75 80 8 5 

gat ccg gtt gag ate gee agg caa caa aac tgg ggt caa gac gga etc 403 
Asp Pro Val Glu He Ala Arg Gin Gin Asn Trp Gly Gin Asp Gly Leu 
90 95 100 

gee aac gtc ccc gac ttg ate caa caa gaa caa cca cac gac cac tac 451 
Ala Asn Val Pro Asp Leu He Gin Gin Glu Gin Pro His Asp His Tyr 
105 HO 115 

ggg cgc ccg gtt acc tat gac acc gga ate gat gee aca acg aca cgc 499 
Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp Ala Thr Thr Thr Arq 
120 125 130 

cgt aaa age aag taaaaatccc ggcccaccaa caa 534 
Arg Lys Ser Lys 
135 



<210> 220 
<211> 137 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 220 

Met Ala Gly His Thr His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu 
1 5 10 



15 



Glu Ala Leu Ala Arg Asn Gly His Leu Phe Thr Tyr He Asp Pro Pro 
20 25 30 

Ala Glu Val Asp Gly Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly 
35 40 45 

Gly He Asn Ala Gin He Lys Ala Leu Ala Arg Asn His Arg Gly Met 
50 55 60 

Phe Asp Glu His Gin Arg He Ala Val Asp Trp Trp Leu Leu Met His 
65 70 75 80 

Thr Gin Leu Pro Gly Asp Pro Val Glu He Ala Arg Gin Gin Asn Trp 
85 90 95 

Gly Gin Asp Gly Leu Ala Asn Val Pro Asp Leu He Gin Gin Glu Gin 
100 105 HO 

Pro His Asp His Tyr Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp 
115 120 125 

Ala Thr Thr Thr Arg Arg Lys Ser Lys 
130 135 



<210> 221 
<211> 534 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (511) 

<223> FRXA01680 

<400> 221 

aagagttcta cctcacctac ggggactggc ttaacgaacg cacctaccgc gctgatgtac 60 

cagcacatgc catcccgaaa catatccgcc ccaatcagaa atg gca ggt cac acc 115 

Met Ala Gly His Thr 
1 5 

cac aaa acc cac egg act get tat aag cag ttg gaa gec ttg gec cgc 163 
His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu Glu Ala Leu Ala Arg 
10 15 20 

aat ggg cat ttg ttt acc tat att gat cca cca gca gag gtt gac ggg 211 
Asn Gly His Leu Phe Thr Tyr He Asp Pro Pro Ala Glu Val Asp Gly 
25 30 35 

gtg gtg aaa tea aca acg aac tgt ttg gaa ggt ggt ate aac get cag 259 
Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly Gly He Asn Ala Gin 
40 45 50 

att aaa gcg ttg gcg aga aac cat egg ggg atg ttt gat gaa cat caa 307 
He Lys Ala Leu Ala Arg Asn His Arg Gly Met Phe Asp Glu His Gin 
55 60 65 

cgt ate gcg gtg gat tgg tgg tta ttg atg cat acg cag ttg cct ggc 355 
Arg He Ala Val Asp Trp Trp Leu Leu Met His Thr Gin Leu Pro Gly 
70 75 80 85 

gat ccg gat gag ate gec agg caa caa aac tgg ggt caa gac gga etc 403 
Asp Pro Asp Glu lie Ala Arg Gin Gin Asn Trp Gly Gin Asp Gly Leu 
9 0 95 100 

gee aac gtc ccc gac ttg ate caa caa gaa caa cca cac gac cac tac 451 
Ala Asn Val Pro Asp Leu He Gin Gin Glu Gin Pro His Asp His Tyr 
105 HO 115 

ggg cgc ccg gtt acc tat gac acc gga ate gat gec aca acg aca cgc 499 
Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp Ala Thr Thr Thr Arq 
120 125 130 



cgt aaa age aag taaaaatccc ggcccaccaa caa 

A-rrr T.\r<z Qar T \;c 



Arg Lys Ser Lys 
135 



534 



<210> 222 
<211> 137 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Ala Gly His Thr His Lys Thr His Arg Thr Ala Tyr Lys Gin Leu 
15 10 15 



Glu Ala Leu Ala Arg Asn Gly His Leu Phe Thr Tyr He Asp Pro Pro 
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20 25 30 

Ala Glu Val Asp Gly Val Val Lys Ser Thr Thr Asn Cys Leu Glu Gly 
35 40 45 

Gly He Asn Ala Gin He Lys Ala Leu Ala Arg Asn His Arg Gly Met 
50 55 60 

Phe Asp Glu His Gin Arg He Ala Val Asp Trp Trp Leu Leu Met His 
65 70 75 80 

Thr Gin Leu Pro Gly Asp Pro Asp Glu He Ala Arg Gin Gin Asn Trp 
85 90 95 

Gly Gin Asp Gly Leu Ala Asn Val Pro Asp Leu He Gin Gin Glu Gin 
100 105 110 

Pro His Asp His Tyr Gly Arg Pro Val Thr Tyr Asp Thr Gly He Asp 

120 125 

Ala Thr Thr Thr Arg Arg Lys Ser Lys 
130 135 



<210> 223 
<211> 705 
<212> DNA 

<213> Corynebacterium glut amicum 

<220> 

<221> CDS 

<222> (101) . . {682) 

<223> RXN01784 



<400> 223 

gggcatcttc tccggtcggc atttccctcg cgagatccat cctgtgggcg gtgcggtggt 60 

actgccgcta cggggtgagc tgacctaaga tctcgaagag atg atg act gaa cgt 115 

Met Met Thr Glu Arg 
1 5 

ggt gtg cca gtc gat cac acc acc ate tac cgc tgg gtc cag aaa tac 163 
Gly Val Pro Val Asp His Thr Thr He Tyr Arg Trp Val Gin Lys Tyr 
10 15 20 

gec ctt gag ctg gat aag cag act cgc tgg tac egg cag gtt cct gac 211 
Ala Leu Glu Leu Asp Lys Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp 
25 30 35 

tgg cag gec agt tec tgg egg gtg gat gag acc tat ate egg gtc ggc 259 
Trp Gin Ala Ser Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val Gly 
40 45 50 

ggc acg tgg tgc tat etc tac egg get att acc gcg ggt ggg cag acc 307 
Gly Thr Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Gly Gin Thr 
55 60 65 

ctg gag ttt tat etc tea cca aaa egg aat gtg get gcg gee aag cgt 355 
Leu Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys Arq 
70 75 80 85 
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ttc ctg gcc aag acg ctg cga teg aat acg aca gec ggg tec ccg egg 403 

Phe Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg 

90 95 100 

gtc ate aac acc gac aag gca cca get ctg gcc aag gca ata tec gag 451 

Val lie Asn Thr Asp Lys Ala Pro Ala Leu Ala Lys Ala lie Ser Glu 

105 110 115 

ctg aag gcg gag gga ate tgc cct cag acg gtg gag cac egg cag gtg 4 99 

Leu Lys Ala Glu Gly lie Cys Pro Gin Thr Val Glu His Arg Gin Val 

120 125 130 

aaa tac etc aac aac gtt ate gag gga gat cat ggc cga ctt aaa aga 547 

Lys Tyr Leu Asn Asn Val lie Glu Gly Asp His Gly Arg Leu Lys Arg 

135 140 145 

ate ctg ggg ccg aag gga gcg ttc aaa aac cga att tec gcc tac egg 595 

lie Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg 

150 155 160 165 

acg ttg aaa ggg atg gaa gcg atg cat tea tta egg aaa ggc cag ggc 643 

Thr Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Gin Gly 

170 175 180 

acg atg ttt gac etc acg ggc acc cga acc cag acg egg tgatcgtcag 692 

Thr Met Phe Asp Leu Thr Gly Thr Arg Thr Gin Thr Arg 

185 190 

ceggatatte gag 705 



<210> 224 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr lie Tyr Arg 
15 10 15 

Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys Gin Thr Arg Trp Tyr 
20 25 30 

Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp Arg Val Asp Glu Thr 
35 40 45 

Tyr lie Arg Val Gly Gly Thr Trp Cys Tyr Leu Tyr Arg Ala lie Thr 
50 55 60 

Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val 
65 70 75 80 

Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr 
85 90 95 

Ala Gly Ser Pro Arg Val lie Asn Thr Asp Lys Ala Pro Ala Leu Ala 
100 105 110 



Lys Ala lie Ser Glu Leu Lys Ala Glu Gly lie Cys Pro Gin Thr Val 
115 120 125 
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Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val He Glu Gly Asp His 
130 135 140 

Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg 
145 150 155 160 

He Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu Ala Met His Ser Leu 
165 170 175 

Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr Gly Thr Arg Thr Gin 
180 185 190 

Thr Arg 



<210> 225 

<211> 572 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 1) . . (549) 

<223> FRXA01784 

<400> 225 

acc acc ate tac cgc tgg gtc cag aaa tac gec ctt gag ctg gat aag 48 

Thr Thr He Tyr Arg Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys 
1 5 10 15 

cag act cgc tgg tac egg cag gtt cct gac tgg cag gec agt tec tgg 96 
Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 
20 25 30 

egg gtg gat gag acc tat ate egg gtc ggc ggc acg tgg tgc tat etc 144 
Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly Thr Trp Cys Tyr Leu 
35 40 45 

tac egg get att acc gcg ggt ggg cag acc ctg gag ttt tat etc tea 192 
Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 
50 55 60 

cca aaa egg aat gtg get gcg gee aag cgt ttc ctg gec aag acg ctg 240 
Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 
65 70 75 80 

cga teg aat acg aca gec ggg tec ccg egg gtc ate aac acc gac aag 288 
Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val He Asn Thr Asp Lys 
85 90 95 

gca cca get ctg gec aag gca ata tec gag ctg aag gcg gag gga ate 336 
Ala Pro Ala Leu Ala Lys Ala He Ser Glu Leu Lys Ala Glu Gly He 
100 105 HO 

tgc cct cag acg gtg gag cac egg cag gtg aaa tac etc aac aac gtt 384 
Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 
115 120 125 

ate gag gga gat cat ggc cga ctt aaa aga ate ctg ggg ccg aag gga 432 
He Glu Gly Asp His Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly 



BGM27CP -287- 



130 135 140 

gcg ttc aaa aac cga att tec gec tac egg acg ttg aaa ggg atg gaa 480 
Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 
145 150 155 160 

gcg atg cat tea tta egg aaa ggc cag ggc acg atg ttt gac etc acg 528 
Ala Met His Ser Leu Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr 
165 170 175 

ggc acc cga acc cag acg egg tgatcgtcag ceggatatte gag 572 
Gly Thr Arg Thr Gin Thr Arg 
180 



<210> 226 
<211> 183 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 226 

Thr Thr He Tyr Arg Trp Val Gin Lys Tyr Ala Leu Glu Leu Asp Lys 
15 10 15 

Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 
20 25 30 

Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly Thr Trp Cys Tyr Leu 
35 40 45 

Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 
50 55 60 

Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 
65 7 0 75 80 

Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val He Asn Thr Asp Lys 
85 90 95 

Ala Pro Ala Leu Ala Lys Ala He Ser Glu Leu Lys Ala Glu Gly He 
100 105 HO 

Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 
115 120 125 

He Glu Gly Asp His Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly 
130 135 140 

Ala Phe Lys Asn Arg He Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 
145 150 155 i 6 o 

Ala Met His Ser Leu Arg Lys Gly Gin Gly Thr Met Phe Asp Leu Thr 
165 170 175 

Gly Thr Arg Thr Gin Thr Arg 
180 



<210> 227 
<211> 1329 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1306) 

<223> RXA01862 

<400> 227 

tctcacagta atgtggatgc cagcacaagt atgtccgacc accccagcga tgaagcgtaa 60 

ataatccaac tccctactca tcgctaggag gcacagactc atg gcc tat gac ttc 115 

Met Ala Tyr Asp Phe 
1 5 



gtc att gga atg gac gtc ggc aaa tac ttc cac cac gcc tgc gtc etc 
Val He Gly Met Asp Val Gly Lys Tyr Phe His His Ala Cys Val Leu 
10 15 20 



25 30 



35 



gcc ctg cgt age gtc gac cgc gtt gag gaa gtc ttc etc cag ctg aaa 
Ala Leu Arg Ser Val Asp Arg Val Glu Glu Val Phe Leu Gin Leu Lys 
120 125 130 



163 



gat ccc cag ggc aga caa gtc eta tec aaa cgc ate aac caa cac gaa 211 
Asp Pro Gin Gly Arg Gin Val Leu Ser Lys Arg He Asn Gin His Glu 



ggc teg eta cgc aag etc ttc gac aaa ttc ctg gcc aat gac gcc gag 259 

Gly Ser Leu Arg Lys Leu Phe Asp Lys Phe Leu Ala Asn Asp Ala Glu 
40 45 50 

gtc ctt gtc gtc gtc gat cag ccc aac aac ate ggc agg eta ace gtc 307 

Val Leu Val Val Val Asp Gin Pro Asn Asn He Gly Arg Leu Thr Val 
55 60 65 

gca gtc gcc caa gca atg gga gcc gac gtt cgc tac etc ccc ggg ctt 355 

Ala Val Ala Gin Ala Met Gly Ala Asp Val Arg Tyr Leu Pro Gly Leu 
70 7 5 80 85 

gcc atg cga caa ctt tea cgt ate cac gtc ggc aac tec aag acc gat 403 

Ala Met Arg Gin Leu Ser Arg He His Val Gly Asn Ser Lys Thr Asp 

90 95 100 

gta egg gac get tat gtc ate gcc cat gcc ggc etc aac ctt ccg gat 451 

Val Arg Asp Ala Tyr Val He Ala His Ala Gly Leu Asn Leu Pro Asp 
105 HO us 



499 



gtc etc aac ggt ate gac gaa gac etc gcc cgc gcc tac aca cgc ctg 547 
Val Leu Asn Gly He Asp Glu Asp Leu Ala Arg Ala Tyr Thr Arg Leu 
135 140 145 

ate aac cag atg caa tec gcg etc gtg ggc acc tac ccc gca ttc gaa 595 
He Asn Gin Met Gin Ser Ala Leu Val Gly Thr Tyr Pro Ala Phe Glu 
150 155 160 165 

cat gtc ctg cgt ggg cag atg att cac cgc aag tgg att etc cac ctt 643 
His Val Leu Arg Gly Gin Met He His Arg Lys Trp He Leu His Leu 
170 175 180 

ctg gcg aaa tac ggt ggc ccc acc aag att cga cgc gtc ggc aaa gca 691 
Leu Ala Lys Tyr Gly Gly Pro Thr Lys He Arg Arg Val Gly Lys Ala 
185 190 195 
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egg ctg gca get ttc gca cgt ggt cac agg gca cgt aat cct gag cca 739 
Arg Leu Ala Ala Phe Ala Arg Gly His Arg Ala Arg Asn Pro Glu Pro 
200 205 210 

gtt ate gat gee atg ctt get gcg ate cac ggc cag acg gta tec ate 787 
Val lie Asp Ala Met Leu Ala Ala lie His Gly Gin Thr Val Ser lie 
215 220 225 

gee ggc gca gaa tac gcg gaa ctt ggc gta gca atg tec gec aaa gat 835 
Ala Gly Ala Glu Tyr Ala Glu Leu Gly Val Ala Met Ser Ala Lys Asp 
230 235 240 245 

gca eta gee aag ctg gag cac cgc aaa gag att gaa ggc cag gta etc 883 
Ala Leu Ala Lys Leu Glu His Arg Lys Glu lie Glu Gly Gin Val Leu 
250 255 260 

gag ctg ate cag gac att cct cag acc gag att etc ttg tec atg ccc 931 
Glu Leu lie Gin Asp lie Pro Gin Thr Glu lie Leu Leu Ser Met Pro 
265 270 275 

ggc ate ggc cca cgt age gee gcg caa ate ctt atg acc gtc ggc gat 979 
Gly lie Gly Pro Arg Ser Ala Ala Gin lie Leu Met Thr Val Gly Asp 
280 285 290 

atg tec gac ttt ccc gat gca gcg cac ctg gcg tec tat gca ggc ctg 1027 
Met Ser Asp Phe Pro Asp Ala Ala His Leu Ala Ser Tyr Ala Gly Leu 
295 300 305 

teg ccg cag aca aat cag teg gga acg teg ate atg teg aat teg ccc 1075 
Ser Pro Gin Thr Asn Gin Ser Gly Thr Ser lie Met Ser Asn Ser Pro 
310 315 320 325 

aac egg gee ggc aac aag aaa ttg aag aac gee eta tgg cag teg tct 1123 
Asn Arg Ala Gly Asn Lys Lys Leu Lys Asn Ala Leu Trp Gin Ser Ser 
330 335 340 

ttt gca teg ate aga ttc cac gag cgt tec egg caa ttc tat gaa cga 1171 
Phe Ala Ser lie Arg Phe His Glu Arg Ser Arg Gin Phe Tyr Glu Arg 
345 350 355 

aaa cgc aac gaa ggc aaa aga cac aac gee gca gtc gtc gcg etc gca 1219 
Lys Arg Asn Glu Gly Lys Arg His Asn Ala Ala Val Val Ala Leu Ala 
360 365 370 

cgc cga cgc etc aac gtc etc ttc gee atg atg cgc age gga gag etc 1267 
Arg Arg Arg Leu Asn Val Leu Phe Ala Met Met Arg Ser Gly Glu Leu 
375 380 385 

tac aga gac ate ccc aca gee cag gag gee gca gcg gee tagcccctac 1316 
Tyr Arg Asp lie Pro Thr Ala Gin Glu Ala Ala Ala Ala 
390 395 400 

aagccccgaa gee 1329 



<210> 228 
<211> 402 
<212> PRT 

<213> Corynebacterium glut amicum 
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<400> 228 

Met Ala Tyr Asp Phe Val He Gly Met Asp Val Gly Lys Tyr Phe His 
15 10 15 

His Ala Cys Val Leu Asp Pro Gin Gly Arg Gin Val Leu Ser Lys Arg 
20 25 30 

He Asn Gin His Glu Gly Ser Leu Arg Lys Leu Phe Asp Lys Phe Leu 
35 40 45 

Ala Asn Asp Ala Glu Val Leu Val Val Val Asp Gin Pro Asn Asn He 
50 55 60 

Gly Arg Leu Thr Val Ala Val Ala Gin Ala Met Gly Ala Asp Val Arg 
65 70 75 80 

Tyr Leu Pro Gly Leu Ala Met Arg Gin Leu Ser Arg He His Val Gly 
85 90 95 

Asn Ser Lys Thr Asp Val Arg Asp Ala Tyr Val He Ala His Ala Gly 
100 105 110 

Leu Asn Leu Pro Asp Ala Leu Arg Ser Val Asp Arg Val Glu Glu Val 
H5 120 125 

Phe Leu Gin Leu Lys Val Leu Asn Gly He Asp Glu Asp Leu Ala Arg 
130 135 140 

Ala Tyr Thr Arg Leu lie Asn Gin Met Gin Ser Ala Leu Val Gly Thr 
145 150 155 160 

Tyr Pro Ala Phe Glu His Val Leu Arg Gly Gin Met He His Arg Lys 
165 170 175 

Trp He Leu His Leu Leu Ala Lys Tyr Gly Gly Pro Thr Lys He Arg 
180 185 190 

Arg Val Gly Lys Ala Arg Leu Ala Ala Phe Ala Arg Gly His Arg Ala 
195 200 205 

Arg Asn Pro Glu Pro Val He Asp Ala Met Leu Ala Ala He His Gly 
210 215 220 

Gin Thr Val Ser He Ala Gly Ala Glu Tyr Ala Glu Leu Gly Val Ala 
225 230 235 240 

Met Ser Ala Lys Asp Ala Leu Ala Lys Leu Glu His Arg Lys Glu He 
245 250 255 

Glu Gly Gin Val Leu Glu Leu He Gin Asp He Pro Gin Thr Glu He 
260 265 270 

Leu Leu Ser Met Pro Gly He Gly Pro Arg Ser Ala Ala Gin He Leu 
275 280 285 

Met Thr Val Gly Asp Met Ser Asp Phe Pro Asp Ala Ala His Leu Ala 
290 295 300 

Ser Tyr Ala Gly Leu Ser Pro Gin Thr Asn Gin Ser Gly Thr Ser He 



305 



310 



315 



320 
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Met Ser Asn Ser Pro Asn Arg Ala 
325 

Leu Trp Gin Ser Ser Phe Ala Ser 
340 

Gin Phe Tyr Glu Arg Lys Arg Asn 
355 360 

Val Val Ala Leu Ala Arg Arg Arg 
370 375 

Arg Ser Gly Glu Leu Tyr Arg Asp 
385 390 

Ala Ala 



- 291 - 




Gly Asn Lys Lys Leu Lys Asn Ala 
330 335 

lie Arg Phe His Glu Arg Ser Arg 
345 350 

Glu Gly Lys Arg His Asn Ala Ala 
365 

Leu Asn Val Leu Phe Ala Met Met 
380 

lie Pro Thr Ala Gin Glu Ala Ala 
395 400 



<210> 229 

<211> 504 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (481) 

<223> RXA01953 

<400> 229 

gcatatcagc agcagtatgg attagcagca gcgtaagaag aaaaatcaat caagctgtct 60 

caaaaacttg acgagcgcaa cctgggggat ctaccagcgg atg ate gcg gec tac 115 

Met lie Ala Ala Tyr 
1 5 

cgc gag aag gac cga tec etc ggc cgc gcg gcg atg gag gcg etc ate 163 
Arg Glu Lys Asp Arg Ser Leu Gly Arg Ala Ala Met Glu Ala Leu lie 
10 15 20 

gac gec gtc age caa gac gtc ccc gec ggg ctg gac gag ttg cgc aag 211 
Asp Ala Val Ser Gin Asp Val Pro Ala Gly Leu Asp Glu Leu Arg Lys 
25 30 35 

etc ggt egg acc ctg aag get cgc gec acc gac gtg ctg gec tac ttc 259 
Leu Gly Arg Thr Leu Lys Ala Arg Ala Thr Asp Val Leu Ala Tyr Phe 
40 45 50 

gag egg cct ggc acc age aat ggc ccc aca gag gcg ate aac gga cgc 307 
Glu Arg Pro Gly Thr Ser Asn Gly Pro Thr Glu Ala lie Asn Gly Arg 
55 60 65 

ctg gag cac ctg cgc ggc teg gec ctg ggc ttc cgc aac ctg acc aac 355 
Leu Glu His Leu Arg Gly Ser Ala Leu Gly Phe Arg Asn Leu Thr Asn 
70 75 80 85 

tac ate gee aga tec ctg etc gag ttc egg egg att cag acc tea act 403 
Tyr lie Ala Arg Ser Leu Leu Glu Phe Arg Arg lie Gin Thr Ser Thr 
90 95 100 



aca ccc tea tct gtg aag age cgc ttt aga cat ccc tea teg tea egg 



451 
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Thr Pro Ser Ser Val Lys Ser Arg Phe Arg His Pro Ser Ser Ser Arg 
105 110 115 

acc act atg aac gat gtc ccg act cac eta tgaacgatgt cctgaaccta 501 

Thr Thr Met Asn Asp Val Pro Thr His Leu 
120 125 



cac 



504 



<210> 230 
<211> 127 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Met He Ala Ala Tyr Arg Glu Lys Asp Arg Ser Leu Gly Arg Ala Ala 
1 5 10 15 

Met Glu Ala Leu He Asp Ala Val Ser Gin Asp Val Pro Ala Gly Leu 
20 25 30 

Asp Glu Leu Arg Lys Leu Gly Arg Thr Leu Lys Ala Arg Ala Thr Asp 
35 40 45 

Val Leu Ala Tyr Phe Glu Arg Pro Gly Thr Ser Asn Gly Pro Thr Glu 
50 55 60 

Ala He Asn Gly Arg Leu Glu His Leu Arg Gly Ser Ala Leu Gly Phe 
65 70 75 80 

Arg Asn Leu Thr Asn Tyr He Ala Arg Ser Leu Leu Glu Phe Arg Arg 
85 90 95 

He Gin Thr Ser Thr Thr Pro Ser Ser Val Lys Ser Arg Phe Arg His 
100 105 HO 

Pro Ser Ser Ser Arg Thr Thr Met Asn Asp Val Pro Thr His Leu 
115 120 125 

<210> 231 

<211> 831 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (808) 

<223> RXA01998 

<400> 231 

aaccatcatc ttggagttca gggtcacctg caggataacc taaaacggtg ctgttgcaaa 60 

gttggggcag taggaagacc ggcgtggaat aatcaggtcc atg ggc ate ttc tec 115 

Met Gly lie Phe Ser 
1 5 

ggt egg cag ttc cct cgt gaa ate ate ctg tgg gcg gtg egg tgg tac 163 
Gly Arg Gin Phe Pro Arg Glu He He Leu Trp Ala Val Arg Trp Tyr 
10 15 20 



BGI-127CP . 293 . 



rl* a 1*° agC tat CgC gaC Ctc gaa a tg atg acc gag 211 

Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu Glu Met Met Thr Glu 
25 30 35 

Ara mv p C9 f ? ^ ^ 3CC 3tC ta ° CgC tgg Qtc cag aaa 259 

Arg Gly Val Pro Val Asp His Thr Thr He Tyr Arg Trp Val Gin Lys 

40 .45 50 

Tvr 111 T Ct9 n 3t f 39 339 3CC Cgg tgg tat Cgg caa gtt cct 307 

Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp Tyr Arg Gin Val Pro 

55 60 65 

Iso ^rn ^ n? C n" 9tg ^ 935 3CC tat atC ^ ? tc 355 

Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val 

° 75 80 85 

ggg gga aag tgg tgc tac ctc tat egg gca ate acc gec ggt age cag 403 
Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Ser Gin 
90 95 100 

T ctg f ac ok C tac ctc tcc ccg aag aga aac gtc g c g gcg gcg aag 451 

Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys 
105 110 115 

Ara lut f 3 n? 9 ^ ° tg ^ tCg aat tcg gca ^ c ta t ccg 499 

Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Lys Ser Ala Gly Tyr Pro 
120 125 130 

egg gtg ate age acc gac aag gee ccc tea ctc gec agg gca ate tct =547 
Arg Val lie Ser Thr Asp Lys Ala Pro Ser Leu Ala A^g fit Tit Ser 
135 140 145 

gag ctg aag gcg gaa ggc gtc tgt cca tcg acg gtc gag cat cgt egg 595 
Glu Leu Lys Ala Glu Gly Val Cys Pro Ser Thr Val Glu His Arg Arg 

155 i 6 o 165 

gtg aaa tac ctc aac aac gtc att gaa ggc gac cat ggt egg tta aag 643 
Val Lys Tyr Leu Asn Asn Val He Glu Gly Asp His Gly Arg Leu Lys 
170 "5 180 

egg ate ctg ggg ccg aaa ggc gca ttc aaa aac cga acg tct qcc tac 691 
Arg lie Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg Th? Ser Ala Tyr 
185 190 195 

a 99 a K 9 T ttg f aa 999 atg gag gcg atg cac tca tfc g c gg aa g ggg cag 739 

Arg Thr Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Gin 
200 205 210 



ggc acg atg ttt gec tat ggt cac ccg aat ccg gat qca at a att att 7R7 
Gly Thr Met Phe Ala Tyr Gly His Pro Asn Pro Asp Tit S He vll ' 

215 220 225 



age egg gta ttc gag acg gec tgacaacaca ggcacatagc qtt n^i 
Ser Arg Val Phe Glu Thr Ala 
230 2 35 



<210> 232 
<211> 236 
<212> PRT 



BGI-127CP _294 



<213> Corynebacterium glutamicum 
<400> 232 

Met Gly lie Phe Ser Gly Arg Gin Phe Pro Arg Glu lie He Leu Trp 
1 5 10 15 

Ala Val Arg Trp Tyr Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu 
20 25 30 

Glu Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr He Tyr 
35 40 45 

Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp 
50 55 60 

Tyr Arg Gin Val Pro Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu 
65 70 75 80 

Thr Tyr He Arg Val Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala He 
85 90 95 

Thr Ala Gly Ser Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn 
100 105 HO 

Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Lys 
115 120 125 

Ser Ala Gly Tyr Pro Arg Val He Ser Thr Asp Lys Ala Pro Ser Leu 
130 135 140 

Ala Arg Ala He Ser Glu Leu Lys Ala Glu Gly Val Cys Pro Ser Thr 
145 150 155 160 

Val Glu His Arg Arg Val Lys Tyr Leu Asn Asn Val He Glu Gly Asp 
165 170 175 

His Gly Arg Leu Lys Arg He Leu Gly Pro Lys Gly Ala Phe Lys Asn 
180 185 190 

Arg Thr Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu Ala Met His Ser 
195 200 205 

Leu Arg Lys Gly Gin Gly Thr Met Phe Ala Tyr Gly His Pro Asn Pro 
210 215 220 

Asp Ala Val He Val Ser Arg Val Phe Glu Thr Ala 
225 230 235 



<210> 233 
<211> 274 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (274 ) 

<223> RXA02837 

<400> 233 

tcatgatcga tgccacccat ctgaaagcac atcgcacggc gtccagcttg cgtttgaaaa 60 



BGI-127CP 




agaggggcga ggtcgcctga ttggtcggac gaagggtgaa atg aac acc aag etc 115 

Met Asn Thr Lys Leu 
1 5 

cat get gtg acc gat gcg acg ggg cgt cca ate cgc ttc ttc atg acc 163 

His Ala Val Thr Asp Ala Thr Gly Arg Pro He Arg Phe Phe Met Thr 
10 15 20 

gec gga aag gtc age gac tac ate gga get atg get ttg eta ggc age 211 
Ala Gly Lys Val Ser Asp Tyr He Gly Ala Met Ala Leu Leu Gly Ser 
25 30 35 

ctg ccc aag gee ggc tgg ctt eta gcg gat egg ggc tat gac gcg gac 259 
Leu Pro Lys Ala Gly Trp Leu Leu Ala Asp Arg Gly Tyr Asp Ala Asp 
40 45 50 

tgg ttc aga gat gca 274 
Trp Phe Arg Asp Ala 
55 



<210> 234 
<211> 58 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Met Asn Thr Lys Leu His Ala Val Thr Asp Ala Thr Gly Arg Pro He 
1 5 10 



15 



Arg Phe Phe Met Thr Ala Gly Lys Val Ser Asp Tyr He Gly Ala Met 
20 25 30 

Ala Leu Leu Gly Ser Leu Pro Lys Ala Gly Trp Leu Leu Ala Asp Arg 
35 40 45 

Gly Tyr Asp Ala Asp Trp Phe Arg Asp Ala 
50 55 



<210> 235 
<211> 1731 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1708) 
<223> RXA00005 



<400> 235 

gtggaagccc agttcacctc tcccctgctc aacaatgggc aaacctgttt ccttggtacc 60 

cgaatccttg ctccaaaatc aeggegggtt cagggggtga atg cac cac gag caa 115 

Met His His Glu Gin 
1 5 

ccc gaa ggg tgc gaa gtg ggc att cgt aga aca ate cca gag gaa age 163 
Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr He Pro Glu Glu Ser 
10 15 20 



BGM27CP 




cgt acg get ttc etc gac atg ate aat caa ggt atg tea ggt ctt get 211 

Arg Thr Ala Phe Leu Asp Met lie Asn Gin Gly Met Ser Gly Leu Ala 

25 30 35 

gcg tct aca gcg gtc ggg gtc agt gaa ttc acc ggg cga aag tgg gcg 259 

Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr Gly Arg Lys Trp Ala 

40 45 50 

aag gee gee ggg gtg aaa ctg acc cgc ggc ccg cga ggt ggc aat get 307 

Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro Arg Gly Gly Asn Ala 

55 60 65 

ttt gac acc gee gag aaa ctt gag att gca gee age atg eta gag aaa 355 

Phe Asp Thr Ala Glu Lys Leu Glu lie Ala Ala Ser Met Leu Glu Lys 

70 75 80 85 

gga tgc eta ccc cga gaa ate ggc gag tat gtc ggc atg act egg gec 403 

Gly Cys Leu Pro Arg Glu lie Gly Glu Tyr Val Gly Met Thr Arg Ala 

90 95 100 



aat 
Asn 



ata tec eta tgg cgc aaa caa ggc cca gac aag ctt cgc caa cgc 
lie Ser Leu Trp Arg Lys Gin Gly Pro Asp Lys Leu Arg Gin Arg 
105 110 115 



451 



gca gee acc ttg cgc acc ggc aag cga gca get gaa ttc ate cac gee 499 
Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala Glu Phe lie His Ala 
120 125 130 

ccg gtg atg ggc cct tat tat ggg cca cgc aca etc cat caa gtg ttg 547 

Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr Leu His Gin Val Leu 
135 140 145 

cgt gag gac tac aca aca ctg ttt gac gag tta tct gcg ttg ggg ttg 595 

Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu Ser Ala Leu Gly Leu 

150 155 160 165 

cca gca cag gtg tgt ggg gee tta ctt cat ctt get cca cca cca tea 643 

Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu Ala Pro Pro Pro Ser 
170 175 180 

tta cgc ttt tct tat atg teg tgt gta gtg ccg tta ttt get gat gaa 691 

Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro Leu Phe Ala Asp Glu 
185 190 195 

ate aaa gtc gta gga caa ggc aca cga tta teg tta gaa gag aaa atg 739 

lie Lys Val Val Gly Gin Gly Thr Arg Leu Ser Leu Glu Glu Lys Met 
200 205 210 

atg ate caa cgt ttc cat gac acc ggg gtc agt gca gca gaa ate ggt 787 

Met lie Gin Arg Phe His Asp Thr Gly Val Ser Ala Ala Glu lie Gly 
215 220 225 

cga cgc ctg ggt egg tgt egg caa aca att tec agg gaa ctt cga cgt 835 

Arg Arg Leu Gly Arg Cys Arg Gin Thr lie Ser Arg Glu Leu Arg Arg 

230 235 240 245 

ggt caa gat gat gat gga cgt tat cgt gca cgc gac tec tat gaa ggt 883 

Gly Gin Asp Asp Asp Gly Arg Tyr Arg Ala Arg Asp Ser Tyr Glu Gly 
250 255 260 



BGI-127CP — -297- 



gcg ate agg aaa eta gcg cgt ccg aaa aca ccg aaa ctt gat gec aat 931 
Ala He Arg Lys Leu Ala Arg Pro Lys Thr Pro Lys Leu Asp Ala Asn 
265 270 275 

cgt agg ctt egg get gtg gtg gtc gag gcg ttg aat aat aaa tta tct 979 
Arg Arg Leu Arg Ala Val Val Val Glu Ala Leu Asn Asn Lys Leu Ser 
280 285 290 

ccg gag cag att tct ggt ctt tta gee acc gag cat get aac gat age 1027 
Pro Glu Gin He Ser Gly Leu Leu Ala Thr Glu His Ala Asn Asp Ser 
295 300 305 

tct atg cag att agt cat gaa act att tac cag gcg tta tat gtt caa 1075 
Ser Met Gin He Ser His Glu Thr He Tyr Gin Ala Leu Tyr Val Gin 
310 315 320 325 

ggt aaa ggg gcg ttg cgt gat gaa ttg aag gtg gag aaa ttt ctt cgt 1123 
Gly Lys Gly Ala Leu Arg Asp Glu Leu Lys Val Glu Lys Phe Leu Arg 
330 335 340 

acc ggt egg aag gga cgt aaa ccg cag teg aag ttg cca teg aga ggt 1171 
Thr Gly Arg Lys Gly Arg Lys Pro Gin Ser Lys Leu Pro Ser Arg Gly 
345 350 355 

aag ccg tgg gtg gag ggt gcg ttg att agt caa cgc cca gca gaa gtt 1219 
Lys Pro Trp Val Glu Gly Ala Leu He Ser Gin Arg Pro Ala Glu Val 
360 365 370 

get gat cgt get gtg cct ggg cac tgg gag ggc gat tta gta att ggt 1267 
Ala Asp Arg Ala Val Pro Gly His Trp Glu Gly Asp Leu Val He Gly 
375 380 385 

ggt gaa aac caa gcg aca gcg ttg gtg acg ttg gtg gag cgc acg age 1315 
Gly Glu Asn Gin Ala Thr Ala Leu Val Thr Leu Val Glu Arg Thr Ser 
390 395 400 405 

egg ttg acg ttg att aag egg ttg ggg gtt aat cat gag gcg teg act 1363 
Arg Leu Thr Leu He Lys Arg Leu Gly Val Asn His Glu Ala Ser Thr 
410 415 420 

gtg acg gat gcg ttg gtg gag atg atg ggt gat ttg ccg cag gcg ttg 1411 
Val Thr Asp Ala Leu Val Glu Met Met Gly Asp Leu Pro Gin Ala Leu 
425 430 435 

cgt egg agt ttg acg tgg gat cag ggt gtg gag atg gca gag cat gcg 1459 
Arg Arg Ser Leu Thr Trp Asp Gin Gly Val Glu Met Ala Glu His Ala 
440 445 450 



egg ttt age gtg gtg acc aag tgt ccg gtg ttt ttc tgt gat cct cat 
Arg Phe Ser Val Val Thr Lys Cys Pro Val Phe Phe Cys Asp Pro His 
455 460 465 



1507 



teg ccg tgg cag cgt ggg teg aat gag aat acg aat gga ttg gtc agg 1555 

Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr Asn Gly Leu Val Arg 

470 475 480 485 

gat ttt ttc ccg aag ggc act aat ttt get aaa gta agt gac gaa gaa 1603 

Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys Val Ser Asp Glu Glu 
490 495 500 

gtt cag egg gca cag gat ctg ctg aat tac egg ccg egg aaa atg cat 1651 



BGI-I27CP 




Val Gin Arg Ala Gin Asp Leu Leu Asn Tyr Arg Pro Arg Lys Met His 
505 510 515 

ggt ttt aaa age gcg acg cag gta tat gaa aaa ate gta gtt ggt gca 1699 
Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu Lys He Val Val Gly Ala 
520 525 530 

tec acc gat tgaattcgee ctaggttgga tgc 1731 
Ser Thr Asp 
535 



<210> 236 

<211> 536 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 236 

Met His His Glu Gin Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr 
1 5 10 15 

He Pro Glu Glu Ser Arg Thr Ala Phe Leu Asp Met He Asn Gin Gly 
20 25 30 

Met Ser Gly Leu Ala Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr 
35 40 45 

Gly Arg Lys Trp Ala Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro 
50 55 60 

Arg Gly Gly Asn Ala Phe Asp Thr Ala Glu Lys Leu Glu He Ala Ala 
65 70 75 80 

Ser Met Leu Glu Lys Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val 
85 90 95 

Gly Met Thr Arg Ala Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp 
100 105 110 

Lys Leu Arg Gin Arg Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala 
115 120 125 

Glu Phe He His Ala Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr 
130 135 140 

Leu His Gin Val Leu Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu 
14 5 150 155 160 

Ser Ala Leu Gly Leu Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu 
165 170 175 

Ala Pro Pro Pro Ser Leu- Arg Phe Ser Tyr Met Ser Cys Val Val Pro 
180 185 190 

Leu Phe Ala Asp Glu He Lys Val Val Gly Gin Gly Thr Arg Leu Ser 
195 200 205 

Leu Glu Glu Lys Met Met He Gin Arg Phe His Asp Thr Gly Val Ser 
210 215 220 

Ala Ala Glu He Gly Arg Arg Leu Gly Arg Cys Arg Gin Thr He Ser 



BGI-127CP 



-299- 



225 



230 



235 



240 



Arg Glu Leu Arg Arg Gly Gin Asp Asp Asp Gly Arg Tyr Arg Ala Arg 
245 250 255 

Asp Ser Tyr Glu Gly Ala He Arg Lys Leu Ala Arg Pro Lys Thr Pro 
260 265 270 

Lys Leu Asp Ala Asn Arg Arg Leu Arg Ala Val Val Val Glu Ala Leu 
275 280 285 

Asn Asn Lys Leu Ser Pro Glu Gin He Ser Gly Leu Leu Ala Thr Glu 
290 295 300 

His Ala Asn Asp Ser Ser Met Gin He Ser His Glu Thr He Tyr Gin 
305 310 315 320 

Ala Leu Tyr Val Gin Gly Lys Gly Ala Leu Arg Asp Glu Leu Lys Val 
325 330 335 

Glu Lys Phe Leu Arg Thr Gly Arg Lys Gly Arg Lys Pro Gin Ser Lys 
340 345 350 

Leu Pro Ser Arg Gly Lys Pro Trp Val Glu Gly Ala Leu He Ser Gin 
355 360 365 

Arg Pro Ala Glu Val Ala Asp Arg Ala Val Pro Gly His Trp Glu Gly 
370 375 380 

Asp Leu Val He Gly Gly Glu Asn Gin Ala Thr Ala Leu Val Thr Leu 
385 390 395 400 

Val Glu Arg Thr Ser Arg Leu Thr Leu He Lys Arg Leu Gly Val Asn 
405 410 415 

His Glu Ala Ser Thr Val Thr Asp Ala Leu Val Glu Met Met Gly Asp 
420 425 430 

Leu Pro Gin Ala Leu Arg Arg Ser Leu Thr Trp Asp Gin Gly Val Glu 
435 440 445 

Met Ala Glu His Ala Arg Phe Ser Val Val Thr Lys Cys Pro Val Phe 
450 455 460 

Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr 
465 470 475 480 

Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys 
485 490 495 

Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Leu Leu Asn Tyr Arg 
500 505 510 

Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu Lys 
515 520 525 

He Val Val Gly Ala Ser Thr Asp 
530 535 



<210> 237 



BG1-127CP - 300- 



<211> 417 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (394) 

<223> RXA00017 

<400> 237 

tcatccaatg tggagaagtt caaaagctga agctggacct gacccccgga tggtggacac 60 

cttgaaacaa gcatgatgct gggaaaggta atctgccacc atg cca cgc aag acc 115 

Met Pro Arg Lys Thr 
1 5 

tac aca gag gag ttc aag cgc gac get gtc gcg etc tac gag aac tec 163 
Tyr Thr Glu Glu Phe Lys Arg Asp Ala Val Ala Leu Tyr Glu Asn Ser 
10 15 20 

gee ggc acc teg ate cag aag ate gee aat gat etc gga ate aac cga 211 
Ala Gly Thr Ser lie Gin Lys lie Ala Asn Asp Leu Gly lie Asn Arg 
25 30 35 

atg acc ctt aaa aac tgg att act aaa tac ggg gee aac tea act cca 259 
Met Thr Leu Lys Asn Trp lie Thr Lys Tyr Gly Ala Asn Ser Thr Pro 
40 45 50 

cat ggc get aac acg gee acc gcg ctg tec gaa get gaa egg ate cgc 307 
His Gly Ala Asn Thr Ala Thr Ala Leu Ser Glu Ala Glu Arg He Arg 
55 60 65 

caa ctt gaa aag gaa aat gca etc etc cgc gaa gag cgt gac ate ctg 355 
Gin Leu Glu Lys Glu Asn Ala Leu Leu Arg Glu Glu Arg Asp He Leu 
70 75 80 85 

egg aaa gcg gec aaa tat ttc gcg gaa gag acg aac tgg tgatccgett 404 
Arg Lys Ala Ala Lys Tyr Phe Ala Glu Glu Thr Asn Trp 
90 95 

ccgattcgtt gat 417 



<210> 238 
<211> 98 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Pro Arg Lys Thr Tyr Thr Glu Glu Phe Lys Arg Asp Ala Val Ala 
15 10 15 

Leu Tyr Glu Asn Ser Ala Gly Thr Ser He Gin Lys He Ala Asn Asp 
20 25 30 

Leu Gly He Asn Arg Met Thr Leu Lys Asn Trp He Thr Lys Tyr Gly 
35 40 45 



Ala Asn Ser Thr Pro His Gly Ala Asn Thr Ala Thr Ala Leu Ser Glu 
50 55 60 



BGI-127CP -301- 



Ala Glu Arg He Arg Gin Leu Glu Lys Glu Asn Ala Leu Leu Arg Glu 
65 70 75 80 

Glu Arg Asp He Leu Arg Lys Ala Ala Lys Tyr Phe Ala Glu Glu Thr 
85 90 95 

Asn Trp 



<210> 239 
<211> 222 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (199) 

<223> RXA00057 

<400> 239 

tcgcgtcgac gctttcgaac aggtgctgtt ttagaaggga aatagacaac aaatataacc 60 

ctacaaatat tatatagaca gcctcggaat gaggcagtca ttg gga tea att ggc 115 

Leu Gly Ser He Gly 
1 5 

acc agt get gac aac gcg tta gcg gag teg ttc aac gee gca etc agg 163 
Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe Asn Ala Ala Leu Arg 
10 15 20 

egg gaa gtc etc caa gat tct aag act ttt gcg aac tagttgatct 209 
Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Ala Asn 
25 30 

gccgccggga tgt 222 



<210> 240 
<211> 33 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Leu Gly Ser He Gly Thr Ser Ala Asp Asn Ala Leu Ala Glu Ser Phe 
15 10 15 

Asn Ala Ala Leu Arg Arg Glu Val Leu Gin Asp Ser Lys Thr Phe Ala 
20 25 30 

Asn 



<210> 241 
<211> 921 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 



BGM27CP -302- 

<222> (101) . . (898) 
<223> RXA00227 

<400> 241 

tgggtttgct tcggatgggg ctttaacaag cttcacagat gttggttttt cataggcaag 60 

ctatccagaa gtaggcttta cagaaagtca gggtgtggca atg gtg atg cag ggc 115 

Met Val Met Gin Gly 
1 5 

?r ^ gt ? gt agg aag ctg gcg gcg acg gtg ctg tfc g g fct =gg gat ggg 163 

lie Gly Gly Arg Lys Leu Ala Ala Thr Val Leu Leu Val Arg Asp Gly 
!0 15 20 

ate ate aat ggg cgt cct gat gtg gag gtt tac att cag gag cgt gtg 211 
lie lie Asn Gly Arg Pro Asp Val Glu Val Tyr He Gin Glu Arg Val 
25 30 35 

e Ct f, tg gct aat tfct cct cgg gcg acg g fc g ttt cc g ggt ggg ggt 259 

Ser Thr Met Ala Asn Phe Pro Arg Ala Thr Val Phe Pro Gly Gly Gly 
40 45 50 

gtt gat tct egg gat ttt gcg gat ggt cac ggt aag gaa gtg tgg agg 307 
Val Asp Ser Arg Asp Phe Ala Asp Gly His Gly Lys Glu Val Trp Arq 
55 60 65 

gga cct age gcg gag gag tgg ggt gtg cgt tta ggc gtg gag cct cat 355 
Gly Pro Ser Ala Glu Glu Trp Gly Val Arg Leu Gly Val Glu Pro His 
70 7 5 80 85 

gtt gcg tat gcg ttg gtt ttt gct gcg gtt cgt gag ttg ttt gaa gag 403 
Val Ala Tyr Ala Leu Val Phe Ala Ala Val Arg Glu Leu Phe Glu Glu 
90 95 100 

?? c ? gt t? 9 ttg ctt gcg gag cat acg gat gg fc tct ggt tt g g t g aag 451 

Ala Gly Thr Leu Leu Ala Glu His Thr Asp Gly Ser Gly Leu Val Lys 
105 110 115 

aat get ggt cag tat cac gga tat egg gag ttg ttg gag act cat gag 499 
Asn Ala Gly Gin Tyr His Gly Tyr Arg Glu Leu Leu Glu Thr His Glu 
120 125 130 

atg teg ctg acg gat atg ttg cag agt gag aat ttg gcg att cgt agt 547 
Met Ser Leu Thr Asp Met Leu Gin Ser Glu Asn Leu Ala He Arg Ser 
135 140 145 

gat ttg att gtg cct ttt gec agg tgg gcg age cct gag ggt aat agg 595 
Asp Leu He Val Pro Phe Ala Arg Trp Ala Ser Pro Glu Gly Asn Arq 
150 155 160 16 s 

^ ag ^ ag ou fc gat acg tt:t tct ttfc gtt gct gtg ga g c °g g a g ggg cag 643 

Glu Gin Phe Asp Thr Phe Ser Phe Val Ala Val Glu Pro Glu Gly Gin 
170 175 180 

tgt gcg gat ggt aat acg teg gag gcg tct teg acg ggg tat ttt cct 691 
Cys Ala Asp Gly Asn Thr Ser Glu Ala Ser Ser Thr Gly Tyr Phe Pro 
185 190 195 

gca egg ctg att ttg gat ggt tgg cgc gee ggg ttg ttg agg ttg gtt 739 
Ala Arg Leu He Leu Asp Gly Trp Arg Ala Gly Leu Leu Arg Leu Val 
200 205 210 



BGI-127CP ^ l . 303 - 



att ccg acg tgg gcg teg ttg ttt gag ttg teg cag ttt aag act gtg 787 
He Pro Thr Trp Ala Ser Leu Phe Glu Leu Ser Gin Phe Lys Thr Val 
215 220 225 

gag gaa ttg ctg gag tac age gcg cag gtt gat atg tct cct gtg ttg 835 
Glu Glu Leu Leu Glu Tyr Ser Ala Gin Val Asp Met Ser Pro Val Leu 
230 235 240 245 

gat gat gcg gtg gat aat ccg agg tat gcg gag ttt tat cag gcg atg 883 
Asp Asp Ala Val Asp Asn Pro Arg Tyr Ala Glu Phe Tyr Gin Ala Met 
250 255 260 

cgc acg gaa egg ttt tgatcattta aggttcattc atg 921 
Arg Thr Glu Arg Phe 
265 



<210> 242 
<211> 266 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Val Met Gin Gly He Gly Gly Arg Lys Leu Ala Ala Thr Val Leu 
15 10 15 

Leu Val Arg Asp Gly He He Asn Gly Arg Pro Asp Val Glu Val Tyr 
20 25 30 

He Gin Glu Arg Val Ser Thr Met Ala Asn Phe Pro Arg Ala Thr Val 
35 40 45 

Phe Pro Gly Gly Gly Val Asp Ser Arg Asp Phe Ala Asp Gly His Gly 
50 55 60 

Lys Glu Val Trp Arg Gly Pro Ser Ala Glu Glu Trp Gly Val Arg Leu 
65 70 75 80 

Gly Val Glu Pro His Val Ala Tyr Ala Leu Val Phe Ala Ala Val Arg 
85 90 95 

Glu Leu Phe Glu Glu Ala Gly Thr Leu Leu Ala Glu His Thr Asp Gly 
100 105 110 

Ser Gly Leu Val Lys Asn Ala Gly Gin Tyr His Gly Tyr Arg Glu Leu 
115 120 125 

Leu Glu Thr His Glu Met Ser Leu Thr Asp Met Leu Gin Ser Glu Asn 
130 135 140 

Leu Ala He Arg Ser Asp Leu He Val Pro Phe Ala Arg Trp Ala Ser 
145 150 155 160 

Pro Glu Gly Asn Arg Glu Gin Phe Asp Thr Phe Ser Phe Val Ala Val 
165 170 175 

Glu Pro Glu Gly Gin Cys Ala Asp Gly Asn Thr Ser Glu Ala Ser Ser 
180 185 190 

Thr Gly Tyr Phe Pro Ala Arg Leu He Leu Asp Gly Trp Arg Ala Gly 



BGI-I27CP -304- 



195 200 



205 



Leu Leu Arg Leu Val He Pro Thr Trp Ala Ser Leu Phe Glu Leu Ser 
210 215 220 

Gin Phe Lys Thr Val Glu Glu Leu Leu Glu Tyr Ser Ala Gin Val Asp 
ZZb 230 235 240 

Met Ser Pro Val Leu Asp Asp Ala Val Asp Asn Pro Arg Tyr Ala Glu 
245 250 255 

Phe Tyr Gin Ala Met Arg Thr Glu Arg Phe 
260 265 



<210> 243 

<211> 570 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (547) 

<223> RXA01819 

<400> 243 

ggttggggtc atcaaaggat gcggacatcg ctgtggggtt gtgtaataat tgcacctgtg 60 

aggtgccttt ctggcaggtg aatcaggact ctaagcaagc ttg att ctt cca gtt 115 

Leu He Leu Pro Val 
1 5 

cag gag ggc att tec tat ttt ccc acg ccg tta cac ctg aat cac ate 163 
Gin Glu Gly He Ser Tyr Phe Pro Thr Pro Leu His Leu Asn His He 
10 15 20 

IT 2?* ^ CC 399 ttfc aag aag ttc ct 9 9 tc aa 9 atc 9 ac aag act gtt 211 
Gly Gly Ser Arg Phe Lys Lys Phe Leu Val Lys He Asp Lys Thr Val 

25 30 35 

ccc cag gac ctt gat gtt cat gtt att tgt gac aac tac gec acg cat 259 
Pro Gin Asp Leu Asp Val His Val He Cys Asp Asn Tyr Ala Thr His 
40 45 50 

aaa cac ccg acc atc aat acc tgg ttg gtc aag cat cca egg ttt cac 307 
Lys H 1S Pro Thr lie Asn Thr Trp Leu Val Lys His Pro Arg Phe His 
55 60 65 

u a ° lt° a ?° ° Cg aCg tat tCg tCC tgg atc aac cag gtt gaa egg 355 
Met His Phe Thr Pro Thr Tyr Ser Ser Trp He Asn Gin Val Glu Arg 

70 75 80 85 

ttg ttc get gag gtg acc egg gag tta etc cag cgt tct gat cat egg 403 
Leu Phe Ala Glu Val Thr Arg Glu Leu Leu Gin Arg Ser Asp His Arg 
90 95 100 

111 vli tT ^ 9 gat tta CgC aaC tgg g tg aaa gca tgg 451 

ber Val Gin Ala Leu Glu Lys Asp Leu Arg Asn Trp Val Lys Ala Trp 
105 HO 115 

aac gag gat cct aag ccg ttt atc tgg acc aaa acc gcg gag gag atc 499 
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Asn Glu Asp Pro Lys Pro Phe lie Trp Thr Lys Thr Ala Glu Glu lie 

120 125 130 

ctt tec tct ate gec cga tac tta aaa cga att aac ggc gca gga cac 547 

Leu Ser Ser lie Ala Arg Tyr Leu Lys Arg lie Asn Gly Ala Gly His 
135 140 145 

tagcagcagc gtaagaagaa aag 570 



<210> 244 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Leu lie Leu Pro Val Gin Glu Gly lie Ser Tyr Phe Pro Thr Pro Leu 
15 10 15 

His Leu Asn His lie Gly Gly Ser Arg Phe Lys Lys Phe Leu Val Lys 
20 25 30 

lie Asp Lys Thr Val Pro Gin Asp Leu Asp Val His Val lie Cys Asp 
35 40 45 

Asn Tyr Ala Thr His Lys His Pro Thr lie Asn Thr Trp Leu Val Lys 
50 55 60 

His Pro Arg Phe His Met His Phe Thr Pro Thr Tyr Ser Ser Trp lie 
65 70 75 80 

Asn Gin Val Glu Arg Leu Phe Ala Glu Val Thr Arg Glu Leu Leu Gin 
85 90 95 

Arg Ser Asp His Arg Ser Val Gin Ala Leu Glu Lys Asp Leu Arg Asn 
100 105 110 

Trp Val Lys Ala Trp Asn Glu Asp Pro Lys Pro Phe lie Trp Thr Lys 
115 120 125 

Thr Ala Glu Glu lie Leu Ser Ser lie Ala Arg Tyr Leu Lys Arg He 
130 135 140 

Asn Gly Ala Gly His 
145 



<210> 245 
<211> 879 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (856) 

<223> RXN03052 

<400> 245 

ccgctttatc tactacggcc teagecatag cgtggttggc gaagttgtgt ttgcaatagt 60 
tttttaaata tccccagcct tcattcctgt aacggtcata atg ccc ttt tct cac 115 



BGI-127CP -306 



Met Pro Phe Ser His 
1 5 

gac aaa tct gaa etc ggt ggg gaa acc ccc tac ggg ctt gta cat gtt 163 

Asp Lys Ser Glu Leu Gly Gly Glu Thr Pro Tyr Gly Leu Val His Val 

10 15 20 

aac cct atg get gaa gtg cga cct gta aaa gca caa acc aac gag ccc 211 

Asn Pro Met Ala Glu Val Arg Pro Val Lys Ala Gin Thr Asn Glu Pro 

25 30 35 

caa gca ctg cag gtt get gac att caa ccc ttt cac get gtt att gcg 259 

Gin Ala Leu Gin Val Ala Asp lie Gin Pro Phe His Ala Val He Ala 

40 45 50 

gee tea aaa caa ttg act etc ate gac gtt gtc gat gtc tgc ctt gga 307 

Ala Ser Lys Gin Leu Thr Leu He Asp Val Val Asp Val Cys Leu Gly 

55 60 65 

aca gtg ttg cga gca tgg gaa gca ctg age ctg cga tgg gta gac gtg 355 

Thr Val Leu Arg Ala Trp Glu Ala Leu Ser Leu Arg Trp Val Asp Val 

70 75 80 85 

gtg ctt gac gag gag cat cca aga ate ttt ate cga ggc acc att gtc 403 

Val Leu Asp Glu Glu His Pro Arg He Phe He Arg Gly Thr He Val 

90 95 100 

tac aac aaa gaa aaa ggt aac cac aga caa gat aaa aca aaa acg acc 451 

Tyr Asn Lys Glu Lys Gly Asn His Arg Gin Asp Lys Thr Lys Thr Thr 

105 110 115 

age agt agg cgt gtc att cag ttg cca gaa att gec tea gac gtc tta 499 

Ser Ser Arg Arg Val He Gin Leu Pro Glu He Ala Ser Asp Val Leu 

120 125 130 

cgc aaa aga cat gca etc tac gee gaa cat etc gaa atg gtg ttc cct 547 

Arg Lys Arg His Ala Leu Tyr Ala Glu His Leu Glu Met Val Phe Pro 

135 140 145 

tec get aga ggc aca tat att tat gag tec aat ttc aac aaa ttg ttg 595 

Ser Ala Arg Gly Thr Tyr He Tyr Glu Ser Asn Phe Asn Lys Leu Leu 

150 155 160 165 

cga aaa cac cga aag ggt act gca tat gat tgg gtg acc gtg cac age 643 

Arg Lys His Arg Lys Gly Thr Ala Tyr Asp Trp Val Thr Val His Ser 

170 175 180 

ate agg aaa acc ctt gca tea att gtc tct gag aac ctt gat tec aag 691 

He Arg Lys Thr Leu Ala Ser He Val Ser Glu Asn Leu Asp Ser Lys 

185 190 195 

gee gca tea gac gta etc ggc cat get gac tea cga etc aca gaa egg 739 

Ala Ala Ser Asp Val Leu Gly His Ala Asp Ser Arg Leu Thr Glu Arg 

200 205 210 

gtc tac ate get aaa act gac aaa gac gtt ccg att ggt gat gtc gtc 787 

Val Tyr He Ala Lys Thr Asp Lys Asp Val Pro He Gly Asp Val Val 

215 220 225 

aac caa gcg etc aaa gag gca cga aaa gtc tec aaa aag tct cca aat 835 
Asn Gin Ala Leu Lys Glu Ala Arg Lys Val Ser Lys Lys Ser Pro Asn 



BGM27CP , 307 



230 235 



240 245 



aaa gaa get aaa gaa gaa gaa tagaegcaat agttgcattt tta 879 
Lys Glu Ala Lys Glu Glu Glu 
250 



<210> 246 
<211> 252 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Met Pro Phe Ser His Asp Lys Ser Glu Leu Gly Gly Glu Thr Pro Tyr 
1 5 10 - 



15 



Gly Leu Val His Val Asn Pro Met Ala Glu Val Arg Pro Val Lys Ala 
20 25 30 

Gin Thr Asn Glu Pro Gin Ala Leu Gin Val Ala Asp He Gin Pro Phe 
35 40 45 

His Ala Val He Ala Ala Ser Lys Gin Leu Thr Leu He Asp Val Val 
50 55 60 

Asp Val Cys Leu Gly Thr Val Leu Arg Ala Trp Glu Ala Leu Ser Leu 
65 7 ° 75 80 

Arg Trp Val Asp Val Val Leu Asp Glu Glu His Pro Arg He Phe He 
85 90 95 

Arg Gly Thr He Val Tyr Asn Lys Glu Lys Gly Asn His Arg Gin Asp 
100 105 110 

Lys Thr Lys Thr Thr Ser Ser Arg Arg Val He Gin Leu Pro Glu He 
115 120 125 

Ala Ser Asp Val Leu Arg Lys Arg His Ala Leu Tyr Ala Glu His Leu 
130 135 14Q 

Glu Met Val Phe Pro Ser Ala Arg Gly Thr Tyr He Tyr Glu Ser Asn 
145 1^0 155 160 

Phe Asn Lys Leu Leu Arg Lys His Arg Lys Gly Thr Ala Tyr Asp Trp 
165 170 175 

Val Thr Val His Ser He Arg Lys Thr Leu Ala Ser He Val Ser Glu 
!80 185 190 

Asn Leu Asp Ser Lys Ala Ala Ser Asp Val Leu Gly His Ala Asp Ser 
195 200 205 

Arg Leu Thr Glu Arg Val Tyr He Ala Lys Thr Asp Lys Asp Val Pro 
210 215 220 

He Gly Asp Val Val Asn Gin Ala Leu Lys Glu Ala Arg Lys Val Ser 
225 2 30 235 240 

Lys Lys Ser Pro Asn Lys Glu Ala Lys Glu Glu Glu 
245 250 
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<210> 247 

<211> 478 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (478) 

<223> RXN029I5 

<400> 247 

cacttaatgc catgaccttg tgcatgcata gtgtcatgac cttgtgcaca ccccagacct 60 

acaccacagg catagtccta ggctgctcac aattgacatc atg cct aaa ccc eta 115 

Met Pro Lys Pro Leu 

1 5 

ccc cca gaa acc cga cgc aag ate ate gat ttc gat ccg ttc gca ccg 163 

Pro Pro Glu Thr Arg Arg Lys lie lie Asp Phe Asp Pro Phe Ala Pro 

10 15 20 

aac age ccc teg ate gaa gag ttc tgc agt egg eta aaa ata teg egg 211 
Asn Ser Pro Ser lie Glu Glu Phe Cys Ser Arg Leu Lys lie Ser Arg 
25 30 35 

cgc age ttc tac aac ate cgc aac cga tac caa caa gac gee aac gca 259 
Arg Ser Phe Tyr Asn lie Arg Asn Arg Tyr Gin Gin Asp Ala Asn Ala 
40 45 50 

gca ctg cat tea cac tec age gec cca ate acc gee egg cga acg tac 307 
Ala Leu His Ser His Ser Ser Ala Pro lie Thr Ala Arg Arg Thr Tyr 
55 60 65 

gat gaa tec ate acc age acc ttg ctg tec ate cgc gca cgc ctg aaa 355 
Asp Glu Ser lie Thr Ser Thr Leu Leu Ser lie Arg Ala Arg Leu Lys 
70 75 80 85 

gec caa gga tgg gag tac ggc ccg ate tct att cga ttc gaa ggc ate 403 
Ala Gin Gly Trp Glu Tyr Gly Pro lie Ser lie Arg Phe Glu Gly lie 
90 95 100 

ttc acc egg gaa ctg act gca ccg att cca tct gtt tea acc att get 451 
Phe Thr Arg Glu Leu Thr Ala Pro lie Pro Ser Val Ser Thr lie Ala 
105 110 115 

cgt ttg tta cgc gec gca gga get gtt 478 
Arg Leu Leu Arg Ala Ala Gly Ala Val 
120 125 



<210> 248 
<211> 126 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Met Pro Lys Pro Leu Pro Pro Glu Thr Arg Arg Lys lie lie Asp Phe 
15 10 15 



Asp Pro Phe Ala Pro Asn Ser Pro Ser lie Glu Glu Phe Cys Ser Arg 
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20 25 30 

Leu Lys lie Ser Arg Arg Ser Phe Tyr Asn lie Arg Asn Arg Tyr Gin 
35 40 45 

Gin Asp Ala Asn Ala Ala Leu His Ser His Ser Ser Ala Pro lie Thr 
50 55 60 

Ala Arg Arg Thr Tyr Asp Glu Ser lie Thr Ser Thr Leu Leu Ser lie 
65 70 75 80 

Arg Ala Arg Leu Lys Ala Gin Gly Trp Glu Tyr Gly Pro He Ser He 
85 90 95 

Arg Phe Glu Gly He Phe Thr Arg Glu Leu Thr Ala Pro He Pro Ser 
100 105 110 

Val Ser Thr He Ala Arg Leu Leu Arg Ala Ala Gly Ala Val 
115 120 125 



<210> 249 

<211> 657 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (634) 

<223> RXN02919 

<400> 249 

atttccctcg cgagatccat cctgtgggcg gtgcacaggt cactgccgct acgggctcag 60 

ctgacctaag atctcgagga aatgatgact tcagcgcgga gtg ccg gtc gat cac 115 

Val Pro Val Asp His 
1 5 

acc acc ate tac cgc tgg gtc cag aaa tac gec cct gag ctg gat aag 163 
Thr Thr He Tyr Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys 
10 15 20 

cag act cgc tgg tac egg cag gtt cct gac tgg cag gec agt tec tgg 211 
Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp Gin Ala Ser Ser Trp 
25 30 35 

egg gtg gat gag acc tat ate egg gtc ggc ggc acg tgg tgc tat etc 259 
Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly Thr Trp Cys Tyr Leu 
40 45 50 

tac egg get att acc gcg ggt ggg cag acc ctg gag ttt tat etc tea 307 
Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu Glu Phe Tyr Leu Ser 
55 60 65 

cca aaa egg aat gtg get gcg gee aag cgt ttc ctg gee aag acg ctg 355 
Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu 
70 75 80 85 



cga teg aat acg aca gec ggg tec ccg egg gtc ate aac acc gac aag 403 
Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val lie Asn Thr Asp Lys 
90 95 100 
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gca cca get ctg gec aag gca ata tec gag ctg aag gcg gag gga ate 451 

Ala Pro Ala Leu Ala Lys Ala lie Ser Glu Leu Lys Ala Glu Gly lie 

105 110 115 

tgc cct cag acg gtg gag cac egg cag gtg aaa tac etc aac aac gtt 499 

Cys Pro Gin Thr Val Glu His Arg Gin Val Lys Tyr Leu Asn Asn Val 

120 125 130 

ate gag gga gat cat ggc cga etc aaa aga ate ctg ggg ccg aag gga 547 

lie Glu Gly Asp His Gly Arg Leu Lys Arg lie Leu Gly Pro Lys Gly 

135 140 145 

gcg ttc aaa aac cga att tec gec tac egg acg ttg aaa ggg atg gag 595 

Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg Thr Leu Lys Gly Met Glu 

150 155 160 165 

gcg atg cat tea ttg egg aaa ggg tea ggg aac gat gtt tgacctcacg 644 
Ala Met His Ser Leu Arg Lys Gly Ser Gly Asn Asp Val 
170 175 

ggcacccgaa ccc 657 



<210> 250 
<211> 178 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Val Pro Val Asp His Thr Thr lie Tyr Arg Trp Val Gin Lys Tyr Ala 
15 10 15 

Pro Glu Leu Asp Lys Gin Thr Arg Trp Tyr Arg Gin Val Pro Asp Trp 
20 25 30 

Gin Ala Ser Ser Trp Arg Val Asp Glu Thr Tyr He Arg Val Gly Gly 
35 40 45 

Thr Trp Cys Tyr Leu Tyr Arg Ala He Thr Ala Gly Gly Gin Thr Leu 
50 55 60 

Glu Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys Arg Phe 
65 70 75 80 

Leu Ala Lys Thr Leu Arg Ser Asn Thr Thr Ala Gly Ser Pro Arg Val 
85 90 95 

He Asn Thr Asp Lys Ala Pro Ala Leu Ala Lys Ala lie Ser Glu Leu 
100 105 HO 

Lys Ala Glu Gly He Cys Pro Gin Thr Val Glu His Arg Gin Val Lys 
115 120 125 

Tyr Leu Asn Asn Val He Glu Gly Asp His Gly Arg Leu Lys Arg He 
130 135 140 

Leu Gly Pro Lys Gly Ala Phe Lys Asn Arg lie Ser Ala Tyr Arg Thr 
145 150 155 160 

Leu Lys Gly Met Glu Ala Met His Ser Leu Arg Lys Gly Ser Gly Asn 
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165 170 175 

Asp Val 



<210> 251 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1258) 

<223> RXN03033 

<400> 251 

aagaccatca gaatcaaatg gtgatcgata tcttgggaaa agctattggg accaggccca 60 

atcctggcga gggcttagac gaggaggacg ccacctaaac gtg gat gag caa cgc 115 

Val Asp Glu Gin Arg 
1 5 

gcc ttt gat caa gga etc aag gaa gaa aac acc ttg ate aca gat etc 163 
Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr Leu He Thr Asp Leu 
10 15 20 

acc acc tgt gcc agg ctg age cat aac aag gca tta egg ctg ate aag 211 
Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala Leu Arg Leu He Lys 
25 30 35 

ctg teg aaa tea acg gcg tat tac cgc aac aag ccg cgt ccc cgt cct 259 
Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys Pro Arg Pro Arq Pro 
" 45 50 

gca ccg aaa cct gtc ctg cag gcc gtg cca gca cca aca gca cct ggt 307 
Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala Pro Thr Ala Pro Gly 
55 60 65 

gtg gaa ccc aca cca gag cct tgg cag ggg aag gag cca gca gtg teg 355 
Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys Glu Pro Ala Val Ser 
70 75 80 85 

teg gtg cgt caa gcg ttg gca gaa cac gaa cgc cag ttc att gtt gat 403 
Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg Gin Phe He Val Asp 
90 95 100 

gcg ate acc gcg tac cca caa ctg age gtt agt ggg gtg ttt aac atg 451 
Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser Gly Val Phe Asn Met 
105 HO 115 

ttg ttt aac aaa ggc ate tac cgc gca tea eta cgt aca tgg tgg cgt 499 
Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu Arg Thr Trp Trp Arq 
120 125 130 

gtt gcc aag cag cac aag ttg tta cac aaa gac cga gtc agt gcc ctg 547 
Val Ala Lys Gin His Lys Leu Leu His Lys Asp Arg Val Ser Ala Leu 
135 140 145 

tec ccg ggg aaa cga tea cca acg cca egg gtt aag ccg agg ttg gaa 595 
Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val Lys Pro Arg Leu Glu 
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150 155 160 



165 



gca aca cag cct ggt cag gtg gtg tgt tgg gat gtg acg ttc ttg ccg 643 
Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp Val Thr Phe Leu Pro 
17 ° 175 180 

teg ctg gta cgt ggt aag acc tat gcg ttg cat ctg gcg att gat ttg 691 
Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His Leu Ala lie Asp Leu 
185 190 195 

ttt tec cgc aag att gtt ggg gcg aag gtc gcg ccg acg gaa aat acc 739 
Phe Ser Arg Lys He Val Gly Ala Lys Val Ala Pro Thr Glu Asn Thr 
200 205 210 

tec acc gcg gtg gag ttg tta acg cag gtg tta gcg gat aat ccg ggt 787 
Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu Ala Asp Asn Pro Gly 
215 220 225 

gtg gtg acg gtg cat teg gat aat ggg teg gcg atg aca teg acg agg 835 
Val Val Thr Val His Ser Asp Asn Gly Ser Ala Met Thr Ser Thr Arg 
230 235 240 245 

gtg egg egg ttg tta gcg gat cat ggt gtg gcg ttg teg ttg att egg 883 
Val Arg Arg Leu Leu Ala Asp His Gly Val Ala Leu Ser Leu He Arg 
250 255 260 

ccg egg gtg agt gat gat aat gcg ttt gtg gag teg gtg ttt cat acg 931 
Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu Ser Val Phe His Thr 
265 270 275 

ttg aag tat egg ccg ttt tat ccg aag gtg ttt gca teg atg gat cag 979 
Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe Ala Ser Met Asp Gin 
280 285 290 

gee egg gtg tgg gtg gag gag ttt gtg gtg tat tac aac acg gtt cat 1027 
Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr Tyr Asn Thr Val His 
295 300 305 

ccg cat tct ggt gtg get ggg cat act ccg cag teg gtg ttt gat ggt 1075 
Pro His Ser Gly Val Ala Gly His Thr Pro Gin Ser Val Phe Asp Gly 
310 315 320 325 

agt tgg agg gcg get cat agg ttg cgt gtg cag gcg ttg gat gee cat 1123 
Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin Ala Leu Asp Ala His 
330 335 340 

tac egg cag ttc ccg cag egg tat gtg ggg egg ccg gtg gtt cag gaa 1171 
Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg Pro Val Val Gin Glu 
345 350 355 

gtt get ggt gtg gtg cgt ctt aat ggt gcg cgt gat gat ggg tct gta 1219 
Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg Asp Asp Gly Ser Val 
360 365 370 

cag gag agg gtt ggt ggt gta gcg teg ctg tta agt get tgagttagca 1268 
Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu Ser Ala 
375 380 385 

tgtgttctta teg 1281 
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<210> 252 
<211> 386 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Val Asp Glu Gin Arg Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr 
1 5 10 15 

Leu He Thr Asp Leu Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala 
20 25 30 

Leu Arg Leu He Lys Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys 
35 40 45 

Pro Arg Pro Arg Pro Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala 
50 55 60 

Pro Thr Ala Pro Gly Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys 
65 ™ 75 8Q 

Glu Pro Ala Val Ser Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg 
85 90 95 

Gin Phe He Val Asp Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser 
100 105 HO 

Gly Val Phe Asn Met Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu 
115 120 125 

Arg Thr Trp Trp Arg Val Ala Lys Gin His Lys Leu Leu His Lys Asp 
130 135 140 

Arg Val Ser Ala Leu Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val 
145 150 155 160 

Lys Pro Arg Leu Glu Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp 
165 170 175 

Val Thr Phe Leu Pro Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His 
180 185 190 

Leu Ala He Asp Leu Phe Ser Arg Lys He Val Gly Ala Lys Val Ala 
195 200 205 

Pro Thr Glu Asn Thr Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu 
210 215 220 

Ala Asp Asn Pro Gly Val Val Thr Val His Ser Asp Asn Gly Ser Ala 
225 230 235 240 

Met Thr Ser Thr Arg Val Arg Arg Leu Leu Ala Asp His Gly Val Ala 
245 250 255 

Leu Ser Leu He Arg Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu 
260 265 270 

Ser Val Phe His Thr Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe 
275 280 285 

Ala Ser Met Asp Gin Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr 
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290 295 300 

Tyr Asn Thr Val His Pro His Ser Gly Val Ala Gly His Thr Pro Gin 
305 310 315 320 

Ser Val Phe Asp Gly Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin 
325 330 335 

Ala Leu Asp Ala His Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg 
340 345 350 

Pro Val Val Gin Glu Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg 
355 360 365 

Asp Asp Gly Ser Val Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu 
370 375 380 

Ser Ala 
385 



<210> 253 
<211> 1281 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1258) 
<223> RXN03035 

<400> 253 

aagaccatca gaatcaaatg gtgatcgata tcttgggaaa agctattggg accaggccca 60 
atcctggcga gggcttag 



gcc ttt gat caa gga 
Ala Phe Asp Gin Gly 
10 

acc acc tgt gcc agg 
Thr Thr Cys Ala Arg 
25 

ctg teg aaa tea acg 
Leu Ser Lys Ser Thr 
40 

gca ccg aaa cct gtc 
Ala Pro Lys Pro Val 
55 

gtg gaa ccc aca cca 
Val Glu Pro Thr Pro 
70 

teg gtg cgt caa gcg 
Ser Val Arg Gin Ala 
90 



ac gaggaggacg ccacctaaac gtg gat gag caa cgc 115 

Val Asp Glu Gin Arg 

1 5 

etc aag gaa gaa aac acc ttg ate aca gat etc 163 

Leu Lys Glu Glu Asn Thr Leu lie Thr Asp Leu 
15 20 

ctg age cat aac aag gca tta egg ctg ate aag 211 

Leu Ser His Asn Lys Ala Leu Arg Leu lie Lys 
30 35 

gcg tat tac cgc aac aag ccg cgt ccc cgt cct 259 

Ala Tyr Tyr Arg Asn Lys Pro Arg Pro Arg Pro 
45 50 

ctg cag gcc gtg cca gca cca aca gca cct ggt 307 

Leu Gin Ala Val Pro Ala Pro Thr Ala Pro Gly 
60 65 

gag cct tgg cag ggg aag gag cca gca gtg teg 355 

Glu Pro Trp Gin Gly Lys Glu Pro Ala Val Ser 

75 80 85 

ttg gca gaa cac gaa cgc cag ttc att gtt gat 403 

Leu Ala Glu His Glu Arg Gin Phe lie Val Asp 
95 100 
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gcg ate acc gcg tac cca caa ctg age gtt agt ggg gtg ttt aac atg 451 
Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser Gly Val Phe Asn Met 
105 110 115 

ttg ttt aac aaa ggc ate tac cgc gca tea eta cgt aca tgg tgg cgt .4 99 
Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu Arg Thr Trp Trp Arq 
120 125 130 

gtt gec aag cag cac aag ttg tta cac aaa gac cga gtc agt gee ctg 547 
Val Ala Lys Gin His Lys Leu Leu His Lys Asp Arg Val Ser Ala Leu 
135 140 145 

tec ccg ggg aaa cga tea cca acg cca egg gtt aag ccg agg ttg gaa 595 
Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val Lys Pro Arg Leu Glu 
150 155 160 165 

gca aca cag cct ggt cag gtg gtg tgt tgg gat gtg acg ttc ttg ccg 643 
Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp Val Thr Phe Leu Pro 
i7 0 175 180 

teg ctg gta cgt ggt aag acc tat gcg ttg cat ctg gcg att gat ttg 691 
Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His Leu Ala He Asp Leu 
185 190 195 

ttt tec cgc aag att gtt ggg gcg aag gtc gcg ccg acg gaa aat acc 739 
Phe Ser Arg Lys He Val Gly Ala Lys Val Ala Pro Thr Glu Asn Thr 
200 205 210 

tec acc gcg gtg gag ttg tta acg cag gtg tta gcg gat aat ccg ggt 787 
Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu Ala Asp Asn Pro Gly 
215 220 225 

gtg gtg acg gtg cat teg gat aat ggg teg gcg atg aca teg acg agg 835 
Val Val Thr Val His Ser Asp Asn Gly Ser Ala Met Thr Ser Thr Arg 
230 235 240 245 

gtg egg egg ttg tta gcg gat cat ggt gtg gcg ttg teg ttg att egg 883 
Val Arg Arg Leu Leu Ala Asp His Gly Val Ala Leu Ser Leu He Arg 
250 255 260 

ccg egg gtg agt gat gat aat gcg ttt gtg gag teg gtg ttt cat acg 931 
Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu Ser Val Phe His Thr 
265 270 275 

ttg aag tat egg ccg ttt tat ccg aag gtg ttt gca teg atg gat cag 979 
Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe Ala Ser Met Asp Gin 
280 285 290 

gee egg gtg tgg gtg gag gag ttt gtg gtg tat tac aac acg gtt cat 1027 
Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr Tyr Asn Thr Val His 
295 300 305 

ccg cat tct ggt gtg get ggg cat act ccg cag teg gtg ttt gat ggt 1075 
Pro His Ser Gly Val Ala Gly His Thr Pro Gin Ser Val Phe Asp Gly 
310 315 320 325 

agt tgg agg gcg get cat agg ttg cgt gtg cag gcg ttg gat gee cat 1123 
Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin Ala Leu Asp Ala His 
330 335 340 



BGM27CP _ 316 _ 

tac egg cag ttc ccg cag egg tat gtg ggg egg ccg gtg gtt cag gaa 1171 
Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg Pro Val Val Gin Glu 
345 350 355 

gtt get ggt gtg gtg cgt ctt aat ggt gcg cgt gat gat ggg tct gta 1219 
Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg Asp Asp Gly Ser Val 
360 365 370 

cag gag agg gtt ggt ggt gta gcg teg ctg tta agt get tgagttagca 1268 
Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu Ser Ala 
375 380 385 

tgtgttctta teg 1281 



<210> 254 

<211> 386 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 254 

Val Asp Glu Gin Arg Ala Phe Asp Gin Gly Leu Lys Glu Glu Asn Thr 
1 5 10 15 

Leu He Thr Asp Leu Thr Thr Cys Ala Arg Leu Ser His Asn Lys Ala 
20 25 30 

Leu Arg Leu He Lys Leu Ser Lys Ser Thr Ala Tyr Tyr Arg Asn Lys 
35 40 45 

Pro Arg Pro Arg Pro Ala Pro Lys Pro Val Leu Gin Ala Val Pro Ala 
50 55 60 

Pro Thr Ala Pro Gly Val Glu Pro Thr Pro Glu Pro Trp Gin Gly Lys 
65 70 75 80 

Glu Pro Ala Val Ser Ser Val Arg Gin Ala Leu Ala Glu His Glu Arg 
85 90 95 

Gin Phe He Val Asp Ala He Thr Ala Tyr Pro Gin Leu Ser Val Ser 
100 105 HO 

Gly Val Phe Asn Met Leu Phe Asn Lys Gly He Tyr Arg Ala Ser Leu 
115 120 125 

Arg Thr Trp Trp Arg Val Ala Lys Gin His Lys Leu Leu His Lys Asp 
130 135 140 

Arg Val Ser Ala Leu Ser Pro Gly Lys Arg Ser Pro Thr Pro Arg Val 
145 150 155 160 

Lys Pro Arg Leu Glu Ala Thr Gin Pro Gly Gin Val Val Cys Trp Asp 
165 170 175 

Val Thr Phe Leu Pro Ser Leu Val Arg Gly Lys Thr Tyr Ala Leu His 
180 185 190 

Leu Ala He Asp Leu Phe Ser Arg Lys He Val Gly Ala Lys Val Ala 
195 200 205 

Pro Thr Glu Asn Thr Ser Thr Ala Val Glu Leu Leu Thr Gin Val Leu 



BGI-127CP -317- 



210 215 220 

Ala Asp Asn Pro Gly Val Val Thr Val His Ser Asp Asn Gly Ser Ala 
225 230 235 240 

Met Thr Ser Thr Arg Val Arg Arg Leu Leu Ala Asp His Gly Val Ala 
245 250 255 

Leu Ser Leu lie Arg Pro Arg Val Ser Asp Asp Asn Ala Phe Val Glu 
260 265 270 

Ser Val Phe His Thr Leu Lys Tyr Arg Pro Phe Tyr Pro Lys Val Phe 
275 280 285 

Ala Ser Met Asp Gin Ala Arg Val Trp Val Glu Glu Phe Val Val Tyr 
290 295 300 

Tyr Asn Thr Val His Pro His Ser Gly Val Ala Gly His Thr Pro Gin 
305 310 315 320 

Ser Val Phe Asp Gly Ser Trp Arg Ala Ala His Arg Leu Arg Val Gin 
325 330 335 

Ala Leu Asp Ala His Tyr Arg Gin Phe Pro Gin Arg Tyr Val Gly Arg 
340 345 350 

Pro Val Val Gin Glu Val Ala Gly Val Val Arg Leu Asn Gly Ala Arg 
355 360 365 

Asp Asp Gly Ser Val Gin Glu Arg Val Gly Gly Val Ala Ser Leu Leu 
370 375 380 

Ser Ala 
385 



<210> 255 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXN03049 

<400> 255 

accagggtgc acgttccctg cacttcatcg ccatggtgtt gatgacgggc tttgtcatca 60 

tgcacgtcgg cctggttttt tggtccatgg cgactacaac atg gtc cac atg gtc 115 

Met Val His Met Val 

1 5 

ttc ggc gat atg aac act gac cgt gcg gcg cag gcc tac ate ate gtg 163 

Phe Gly Asp Met Asn Thr Asp Arg Ala Ala Gin Ala Tyr lie lie Val 

10 15 20 

ate acc ace ate gtc atg gtg gtg ttg ttc tgg ate gtg etc aga tat 211 
lie Thr Thr lie Val Met Val Val Leu Phe Trp lie Val Leu Arg Tyr 
25 30 35 



BGI-127CP -318- 

tgg teg ctg get gac egg gee cgc gee cag egg ttc ace gee age ate 259 
Trp Ser Leu Ala Asp Arg Ala Arg Ala Gin Arg Phe Thr Ala Ser lie 
40 45 50 

acg gag ate gga cgc aaa ate ttc etc aac egg ctg cgt ccc egg atg 307 
Thr Glu lie Gly Arg Lys lie Phe Leu Asn Arg Leu Arg Pro Arg Met 
55 60 65 

age agg cag aac ace tac acg gac aag gac ate teg cag ttc cac tgg 355 
Ser Arg Gin Asn Thr Tyr Thr Asp Lys Asp He Ser Gin Phe His Trp 
70 75 80 85 

acc aat ggc ctg ccg ccg acc gat gat gaa tec ccc gag tgg ate gee 403 
Thr Asn Gly Leu Pro Pro Thr Asp Asp Glu Ser Pro Glu Trp He Ala 
90 95 100 

gee cgc gac aac gag tgg gag gga tac acc ate acc etc ggc gac gat 451 
Ala Arg Asp Asn Glu Trp Glu Gly Tyr Thr He Thr Leu Gly Asp Asp 
105 HO 115 

ccc aac ggc acc gag aaa acc ate acc etc gac gat ctg egg gag ctg 499 
Pro Asn Gly Thr Glu Lys Thr He Thr Leu Asp Asp Leu Arg Glu Leu 
120 125 130 

ccg cag acc teg tat gtc gec gtc cac acg tgc atg cag ggc tgg tea 547 
Pro Gin Thr Ser Tyr Val Ala Val His Thr Cys Met Gin Gly Trp Ser 
135 140 145 



get acc gee egg tgg aca ggg gtg egg tta cgt gat gtt ttg tgt cat 
Ala Thr Ala Arg Trp Thr Gly Val Arg Leu Arg Asp Val Leu Cys His 
150 155 160 165 



aag ate ate gat ttc gat ctg ttc gca ccg aac agt ccc teg ate gaa 
Lys He He Asp Phe Asp Leu Phe Ala Pro Asn Ser Pro Ser He Glu 
200 205 210 



595 



gac ctt gtg cac acc eta gac ctt cac cac agg cat agt cct egg ctg 643 

Asp Leu Val His Thr Leu Asp Leu His His Arg His Ser Pro Arg Leu 

170 175 180 

etc aca att gag ate ata cct aaa ccc ctg ccc cca gaa acc cga tgc 691 

Leu Thr He Glu He He Pro Lys Pro Leu Pro Pro Glu Thr Arg Cys 

185 190 195 



739 



gag ttc tgc agt egg ctt aaa ata teg egg cgc age ttc tac aac ate 787 

Glu Phe Cys Ser Arg Leu Lys He Ser Arg Arg Ser Phe Tyr Asn He 

215 220 225 

cgc aac cga tac caa caa gat gee agt gca gcg ctg cat cca cgc tec 835 

Arg Asn Arg Tyr Gin Gin Asp Ala Ser Ala Ala Leu His Pro Arg Ser 

230 235 240 245 

age gee cag ate acc tec egg cga aca tac gat gaa tec ate acc agt 883 

Ser Ala Gin He Thr Ser Arg Arg Thr Tyr Asp Glu Ser He Thr Ser 

250 255 260 

ate ttg ttg gee ate cgc gca ccg cct gaa age cca agg atg gga rta 931 

He Leu Leu Ala He Arg Ala Pro Pro Glu Ser Pro Arg Met Gly Xaa 

265 270 275 

egg ycc gat etc tat yeg att cga agg cat ckc cac egg gga act gac 979 



BGI-127CP iig 

Arg Xaa Asp Leu Tyr Xaa He Arg Arg His Xaa His Arg Gly Thr Asp 
280 285 290 

tgc acc gat tec ate cgt etc aac tat cgc ttg ctt gtt acg cgc tgc 1027 
Cys Thr Asp Ser He Arg Leu Asn Tyr Arg Leu Leu Val Thr Arq Cys 
295 300 305 

agg age agt cga aag taaccctaag aagcgaccaa agt 1065 

Arg Ser Ser Arg Lys 

310 



<210> 256 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Met Val His Met Val Phe Gly Asp Met Asn Thr Asp Arg Ala Ala Gin 
1 5 10 15 

Ala Tyr He He Val He Thr Thr He Val Met Val Val Leu Phe Trp 
20 25 30 

He Val Leu Arg Tyr Trp Ser Leu Ala Asp Arg Ala Arg Ala Gin Arg 
35 40 45 

Phe Thr Ala Ser He Thr Glu He Gly Arg Lys He Phe Leu Asn Arg 
50 55 60 

Leu Arg Pro Arg Met Ser Arg Gin Asn Thr Tyr Thr Asp Lys Asp He 
65 70 75 80 

Ser Gin Phe His Trp Thr Asn Gly Leu Pro Pro Thr Asp Asp Glu Ser 
85 90 95 

Pro Glu Trp He Ala Ala Arg Asp Asn Glu Trp Glu Gly Tyr Thr He 
100 105 110 

Thr Leu Gly Asp Asp Pro Asn Gly Thr Glu Lys Thr He Thr Leu Asp 
115 120 125 

Asp Leu Arg Glu Leu Pro Gin Thr Ser Tyr Val Ala Val His Thr Cys 
130 135 140 

Met Gin Gly Trp Ser Ala Thr Ala Arg Trp Thr Gly Val Arg Leu Arg 
145 150 155 160 

Asp Val Leu Cys His Asp Leu Val His Thr Leu Asp Leu His His Arg 
i65 170 175 

His Ser Pro Arg Leu Leu Thr He Glu He He Pro Lys Pro Leu Pro 
180 185 190 

Pro Glu Thr Arg Cys Lys He He Asp Phe Asp Leu Phe Ala Pro Asn 
i95 200 205 

Ser Pro Ser He Glu Glu Phe Cys Ser Arg Leu Lys He Ser Arg Arg 
210 215 220 

Ser Phe Tyr Asn He Arg Asn Arg Tyr Gin Gin Asp Ala Ser Ala Ala 



BGM27CP 




225 230 

Leu His Pro Arg Ser Ser Ala Gin 
245 

Glu Ser lie Thr Ser lie Leu Leu 
260 

Pro Arg Met Gly Xaa Arg Xaa Asp 
275 280 

His Arg Gly Thr Asp Cys Thr Asp 
290 295 

Leu Val Thr Arg Cys Arg Ser Ser 
305 310 




235 240 

lie Thr Ser Arg Arg Thr Tyr Asp 
250 255 

Ala lie Arg Ala Pro Pro Glu Ser 
265 270 

Leu Tyr Xaa lie Arg Arg His Xaa 
285 

Ser lie Arg Leu Asn Tyr Arg Leu 
300 

Arg Lys 



<210> 257 

<211> 951 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXN03070 

<400> 257 

gtggataaaa gggaaaacat aggggtcatg aaatagaaca agcacgaggc ctggtaaata 60 

cgaattcgac caagaaaacg taaacacccc aggagtactc gtg cct gcc ctt cca 115 

Val Pro Ala Leu Pro 

1 5 

tea tct ate ate gac ccc etc tgg cgc cag ttc tec gcc tta ate cca 163 

Ser Ser lie lie Asp Pro Leu Trp Arg Gin Phe Ser Ala Leu lie Pro 

10 15 20 

ccg gtt ate ate acc cac cca eta ggg tgc cac cgt gca cgc att get 211 
Pro Val lie lie Thr His Pro Leu Gly Cys His Arg Ala Arg lie Ala 
25 30 35 

gac egg ate ate gtc gac aaa etc ate gca gtg ctt gtc etc ggt gtc 259 
Asp Arg lie lie Val Asp Lys Leu lie Ala Val Leu Val Leu Gly Val 
40 45 50 

tec tat ate aag att tec gat tec acc tgc tea gcc acc acg ata cgc 307 
Ser Tyr lie Lys lie Ser Asp Ser Thr Cys Ser Ala Thr Thr lie Arg 
55 60 65 

acc cgc cga gac gag tgg ate act gcc ggg att ttc aag aat tta gaa 355 
Thr Arg Arg Asp Glu Trp lie Thr Ala Gly lie Phe Lys Asn Leu Glu 
70 75 80 85 

cag ate tgt ctg gag tec tac gac cgt ttc ate ggg tta gac eta gaa 403 
Gin lie Cys Leu Glu Ser Tyr Asp Arg Phe lie Gly Leu Asp Leu Glu 
90 95 100 



aac tta aat gtt gat ggc tgc att gtt aaa get ccc tgc ggc gga gag 451 
Asn Leu Asn Val Asp Gly Cys lie Val Lys Ala Pro Cys Gly Gly Glu 



BGM27CP .321 



105 110 115 

gta gcc ggc aga ttc ccg gtt gac egg gaa aaa ggc acc aaa cgc teg 

Val Ala Gly Arg Phe Pro Val Asp Arg Glu Lys Gly Thr Lys Arg Ser 

120 125 130 



taatctatcc gcgcaatctc taa 



<210> 258 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 258 

Val Pro Ala Leu Pro Ser Ser He He Asp Pro Leu Trp Arg Gin Phe 
1 5 10 



15 



Ser Ala Leu He Pro Pro Val He He Thr His Pro Leu Gly Cys His 

20 25 30 

Arg Ala Arg He Ala Asp Arg lie lie Val Asp Lys Leu He Ala Val 

35 40 45 

Leu Val Leu Gly Val Ser Tyr He Lys lie Ser Asp Ser Thr Cys Ser 



499 



tta atg gtc gat gga cat gga ate ccg ate ggg tgc gtg gtc gcc gga 547 
Leu Met Val Asp Gly His Gly lie Pro lie Gly Cys Val Val Ala Gly 
135 140 145 

gcc aat egg cat gat tta ccg ttg tta get gca acc ttg gac acg etc 595 
Ala Asn Arg His Asp Leu Pro Leu Leu Ala Ala Thr Leu Asp Thr Leu 
150 155 160 165 

ggc egg ttt ggg ggc tct ctt ccc gat cag ate acg gtg cat etc gat 643 
Gly Arg Phe Gly Gly Ser Leu Pro Asp Gin lie Thr Val His Leu Asp 
170 175 180 

get ggg tat gac teg aag aaa acc cgc agg eta etc age gaa ttt ggt 691 
Ala Gly Tyr Asp Ser Lys Lys Thr Arg Arg Leu Leu Ser Glu Phe Gly 
185 190 195 

tat age tgg gtg ate age att aaa ggt gag ccg ctg cag get ggg act 739 
Tyr Ser Trp Val lie Ser He Lys Gly Glu Pro Leu Gin Ala Gly Thr 
2 00 205 210 

egg tgg gtg gtg gag cgt act aac tct tgg cat aac egg ggt ttt aag 787 
Arg Trp Val Val Glu Arg Thr Asn Ser Trp His Asn Arg Gly Phe Lys 
2 15 220 225 

aaa ctt agt ate tgc acc gaa cgt tgt acc egg gtt gtg gaa gcg ttt 835 
Lys Leu Ser lie Cys Thr Glu Arg Cys Thr Arg Val Val Glu Ala Phe 
230 235 240 245 

ate get tta gcc aac gcg gtg att att ctg cgt egg ctt ate aaa cag 883 
lie Ala Leu Ala Asn Ala Val lie lie Leu Arg Arg Leu lie Lys Gin 
250 255 260 

gcc tgg act agt tac cgc tgg gac acc cga ccg ggc cac aga cct 928 
Ala Trp Thr Ser Tyr Arg Trp Asp Thr Arg Pro Gly His Arg Pro 
265 270 275 



951 
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50 55 60 

Ala Thr Thr lie Arg Thr Arg Arg Asp Glu Trp lie Thr Ala Gly lie 
65 70 75 80 

Phe Lys Asn Leu Glu Gin lie Cys Leu Glu Ser Tyr Asp Arg Phe lie 
85 90 95 

Gly Leu Asp Leu Glu Asn Leu Asn Val Asp Gly Cys lie Val Lys Ala 
100 105 110 

Pro Cys Gly Gly Glu Val Ala Gly Arg Phe Pro Val Asp Arg Glu Lys 
115 120 125 

Gly Thr Lys Arg Ser Leu Met Val Asp Gly His Gly lie Pro lie Gly 
130 135 140 

Cys Val Val Ala Gly Ala Asn Arg His Asp Leu Pro Leu Leu Ala Ala 
145 150 155 160 

Thr Leu Asp Thr Leu Gly Arg Phe Gly Gly Ser Leu Pro Asp Gin lie 
165 170 175 

Thr Val His Leu Asp Ala Gly Tyr Asp Ser Lys Lys Thr Arg Arg Leu 
180 185 190 

Leu Ser Glu Phe Gly Tyr Ser Trp Val lie Ser lie Lys Gly Glu Pro 
195 200 205 

Leu Gin Ala Gly Thr Arg Trp Val Val Glu Arg Thr Asn Ser Trp His 
210 215 220 

Asn Arg Gly Phe Lys Lys Leu Ser lie Cys Thr Glu Arg Cys Thr Arg 
225 230 235 240 

Val Val Glu Ala Phe lie Ala Leu Ala Asn Ala Val lie lie Leu Arg 
245 250 255 

Arg Leu lie Lys Gin Ala Trp Thr Ser Tyr Arg Trp Asp Thr Arg Pro 
260 265 270 

Gly His Arg Pro 
275 



<210> 259 
<211> 742 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (742) 

<223> RXN03121 

<400> 259 

ctaggggtgg cgggattgca aaaatccgtc cccggttcgc catgaaatgc tgattttgat 60 

cgaatctttg cgctaactgt agggcgggtt cagggggtga atg cac cac gag caa 115 

Met His His Glu Gin 
1 5 



BGI-127CP . 323 - 



ccc gaa ggg tgc gaa gtg ggc att cgt aga aca ate cca gag gaa age 163 
Pro Glu Gly Cys Glu Val Gly He Arg Arg Thr He Pro Glu Glu Ser 
10 15 20 

cgt acg get ttc etc gac atg ate aat caa ggt atg tea ggt ctt get 211 
Arg Thr Ala Phe Leu Asp Met He Asn Gin Gly Met Ser Gly Leu Ala 
25 30 35 

gcg tct aca gcg gtc ggg gtc agt gaa ttc ace ggg cga aag tgg gcg 259 
Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr Gly Arg Lys Trp Ala 
40 45 50 

aag gec gee ggg gtg aaa ctg acc cgc ggc ccg cga ggt ggc aat get 307 
Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro Arg Gly Gly Asn Ala 
55 60 65 



ttt gac acc gee gag aaa ctt gag att gca gee age atg eta gag aaa 
Phe Asp Thr Ala Glu Lys Leu Glu He Ala Ala Ser Met Leu Glu Lys 
70 75 80 85 



gca gec acc ttg cgc acc ggc aag cga gca get gaa ttc ate cac gee 
Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala Glu Phe He His Ala 
120 125 130 

ccg gtg atg ggc cct tat tat ggg cca cgc aca etc cat caa gtg ttg 
Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr Leu His Gin Val Leu 
135 140 145 

cgt gag gac tac aca aca ctg ttt gac gag tta tct gcg ttg ggg ttg 
Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu Ser Ala Leu Gly Leu 
150 155 160 165 

cca gca cag gtg tgt ggg gee tta ctt cat ctt get cca cca cca tea 
Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu Ala Pro Pro Pro Ser 
170 175 180 

tta cgc ttt tct tat atg teg tgt gta gtg ccg tta ttt get gat gaa 
Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro Leu Phe Ala Asp Glu 
185 190 195 

ate aaa ate gta gga caa ggc aca cga tta teg tta gaa gag aaa atg 
He Lys He Val Gly Gin Gly Thr Arg Leu Ser Leu Glu Glu Lys Met 
200 205 210 

atg 
Met 



355 



gga tgc eta ccc cga gaa ate ggc gag tat gtc ggc atg act egg gee 403 

Gly Cys Leu Pro Arg Glu He Gly Glu Tyr Val Gly Met Thr Arg Ala 
9 0 95 100 

aat ata tec eta tgg cgc aaa caa ggc cca gac aag ctt cgc caa cgc 451 

Asn He Ser Leu Trp Arg Lys Gin Gly Pro Asp Lys Leu Arg Gin Arg 
105 HO 115 



499 



547 



595 



643 



691 



739 



742 



<210> 260 
<211> 214 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 260 

Met His His Glu Gin Pro Glu Gly Cys Glu Val Gly lie Arg Arg Thr 
15 10 15 

lie Pro Glu Glu Ser Arg Thr Ala Phe Leu Asp Met lie Asn Gin Gly 
20 25 30 

Met Ser Gly Leu Ala Ala Ser Thr Ala Val Gly Val Ser Glu Phe Thr 
35 40 45 

Gly Arg Lys Trp Ala Lys Ala Ala Gly Val Lys Leu Thr Arg Gly Pro 
50 55 60 

Arg Gly Gly Asn Ala Phe Asp Thr Ala Glu Lys Leu Glu lie Ala Ala 
65 70 75 80 

Ser Met Leu Glu Lys Gly Cys Leu Pro Arg Glu lie Gly Glu Tyr Val 
85 90 95 

Gly Met Thr Arg Ala Asn lie Ser Leu Trp Arg Lys Gin Gly Pro Asp 
100 105 110 

Lys Leu Arg Gin Arg Ala Ala Thr Leu Arg Thr Gly Lys Arg Ala Ala 
115 120 125 

Glu Phe lie His Ala Pro Val Met Gly Pro Tyr Tyr Gly Pro Arg Thr 
130 135 140 

Leu His Gin Val Leu Arg Glu Asp Tyr Thr Thr Leu Phe Asp Glu Leu 
145 150 155 160 

Ser Ala Leu Gly Leu Pro Ala Gin Val Cys Gly Ala Leu Leu His Leu 
165 170 175 

Ala Pro Pro Pro Ser Leu Arg Phe Ser Tyr Met Ser Cys Val Val Pro 
180 185 190 

Leu Phe Ala Asp Glu lie Lys lie Val Gly Gin Gly Thr Arg Leu Ser 
195 200 205 

Leu Glu Glu Lys Met Met 
210 



<210> 261 
<211> 484 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (484 ) 

<223> RXN03161 

<400> 261 

acccaccagg acgggttgtg tgcgggattt tcttatccta caaaacggtg ctgttgcaaa 60 

gttggggcag taggaagacc ggcgtggaat aatcaggtcc atg ggc ate ttc tec 115 

Met Gly lie Phe Ser 



BGI-127CP - 325 - 



ggt egg cag ttc cct cgt gaa ate ate ctg tgg gcg gtg egg tgg tac 163 

Gly Arg Gin Phe Pro Arg Glu lie lie Leu Trp Ala Val Arg Trp Tyr 

10 15 20 

tgc cgc tac ggc gtg age tat cgc gac etc gaa gag atg atg acc gag 211 

Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu Glu Met Met Thr Glu 

25 30 35 

egg gga gtg ccg gtc gat cac acc acg ate tac cgc tgg gtc cag aaa 259 

Arg Gly Val Pro Val Asp His Thr Thr lie Tyr Arg Trp Val Gin Lys 

40 45 50 

tat get cct gag ctg gat aag aag acc egg tgg tat egg caa gtt cct 307 

Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp Tyr Arg Gin Val Pro 

55 60 65 

gac tgg cag gec agg tec tgg egg gtg gat gag acc tat ate egg gtc 355 

Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu Thr Tyr lie Arg Val 

70 75 80 85 

ggg gga aag tgg tgc tac etc tat egg gca ate acc gee ggt age cag 403 

Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala lie Thr Ala Gly Ser Gin 

90 95 100 

acc ctg gac ttc tac etc tec ccg aag aga aac gtc gcg gcg gcg aag 451 

Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn Val Ala Ala Ala Lys 

105 110 115 

cgt ttc ctg gcg aag acg ctg egg teg aat aat 484 

Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Asn 

120 125 



<210> 262 
<211> 128 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Gly lie Phe Ser Gly Arg Gin Phe Pro Arg Glu lie lie Leu Trp 
15 10 15 

Ala Val Arg Trp Tyr Cys Arg Tyr Gly Val Ser Tyr Arg Asp Leu Glu 
20 25 30 

Glu Met Met Thr Glu Arg Gly Val Pro Val Asp His Thr Thr lie Tyr 
35 40 45 

Arg Trp Val Gin Lys Tyr Ala Pro Glu Leu Asp Lys Lys Thr Arg Trp 
50 55 60 

Tyr Arg Gin Val Pro Asp Trp Gin Ala Arg Ser Trp Arg Val Asp Glu 
65 70 75 80 

Thr Tyr lie Arg Val Gly Gly Lys Trp Cys Tyr Leu Tyr Arg Ala lie 
85 90 95 



Thr Ala Gly Ser Gin Thr Leu Asp Phe Tyr Leu Ser Pro Lys Arg Asn 
100 105 110 



BGI-I27CP ^ .326 



Val Ala Ala Ala Lys Arg Phe Leu Ala Lys Thr Leu Arg Ser Asn Asn 
115 120 125 



<210> 263 
<211> 393 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (50) . . (370) 

<223> RXN03165 

<400> 263 

ggggttaatc ataaggcgtc cactgtgacg gaatgcgttg gtgaagatcatg ggt aat 58 

Met Gly Asn 
1 

ttg ccg cag gcg ttg cgt cat agt ttt acg tgg gat cag ggt gtg cag 106 
Leu Pro Gin Ala Leu Arg His Ser Phe Thr Trp Asp Gin Gly Val Gin 
5 10 15 

atg gca gag cat gcc egg tta age gtg gtg acc aag tgc ccg gtg ttt 154 
Met Ala Glu His Ala Arg Leu Ser Val Val Thr Lys Cys Pro Val Phe 
20 25 30 35 

ttc tgt gat cct cat teg ccg tgg cag cgt ggg teg aat gag aat acg 202 
Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn Glu Asn Thr 
40 45 50 

aat gga ttg gtc agg gat ttt ttc ccg aag ggc act aat ttt get aaa 250 
Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn Phe Ala Lys 
55 60 65 

gta agt gac gaa gaa gtt cag egg gca cag gat atg ctg aat tac cga 298 
Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Met Leu Asn Tyr Arg 
7 0 75 80 

ccg egg aaa atg cat ggt ttt aaa age gcg acg cag gta tat gaa ata 346 
Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val Tyr Glu He 
85 90 95 

ate gta gtt ggt gca tec acg gat tgaattcgee taggagattg tgc 393 
He Val Val Gly Ala Ser Thr Asp 
100 105 



<210> 264 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Gly Asn Leu Pro Gin Ala Leu Arg His Ser Phe Thr Trp Asp Gin 
15 10 15 
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Gly Val Gin Met Ala Glu His Ala Arg Leu Ser Val Val Thr Lys Cys 
20 25 30 

Pro Val Phe Phe Cys Asp Pro His Ser Pro Trp Gin Arg Gly Ser Asn 
35 40 45 

Glu Asn Thr Asn Gly Leu Val Arg Asp Phe Phe Pro Lys Gly Thr Asn 
50 55 60 

Phe Ala Lys Val Ser Asp Glu Glu Val Gin Arg Ala Gin Asp Met Leu 
65 70 75 80 

Asn Tyr Arg Pro Arg Lys Met His Gly Phe Lys Ser Ala Thr Gin Val 
85 90 95 

Tyr Glu He He Val Val Gly Ala Ser Thr Asp 
100 105 



<210> 265 
<211> 423 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (400) 

<223> RXN00083 

<400> 265 

gaagatacag ggggccacgg tggggtggtg aacaagagca ggcacgaggc ctggtagata 60 

cggattcgac caagaaaacg tacaccactc aggagcactc gtg ctt gcc ctt cca 115 

Val Leu Ala Leu Pro 

1 5 

tec tct ate ate gac ccc etc tgg tgc cag ttc gcc gcg ctg ate cca 163 

Ser Ser He He Asp Pro Leu Trp Cys Gin Phe Ala Ala Leu He Pro 

!° 15 20 

ccc gtg ace gac acc cac cca ctt egg tgc cac cgc cca cgc ate ccg 211 
Pro Val Thr Asp Thr His Pro Leu Arg Cys His Arg Pro Arg He Pro 
25 30 35 

gac egg ate ate ttc gac aag etc ate cag gtc etc gtc etc ggc gcc 259 
Asp Arg He He Phe Asp Lys Leu He Gin Val Leu Val Leu Gly Ala 
40 45 50 

tec tat gcc aag ate gcc gac acg aca tgc teg gcc acc acc ttg cgc 307 
Ser Tyr Ala Lys He Ala Asp Thr Thr Cys Ser Ala Thr Thr Leu Arg 
55 60 65 

acc cgc egg gac gag tgg ate acc get ggc ate ttc gag cag ctg gaa 355 
Thr Arg Arg Asp Glu Trp He Thr Ala Gly He Phe Glu Gin Leu Glu 
70 75 .80 85 

cag ate tgt ttg gaa ttc tac gac cgt ate gtc gga etc gat etc 400 
Gin lie Cys Leu Glu Phe Tyr Asp Arg lie Val Gly Leu Asp Leu 
90 95 100 



taagttcgga ttggctcgaa ttg 



423 



BGI-127CP 




<210> 266 
<211> 100 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Val Leu Ala Leu Pro Ser Ser He He Asp Pro Leu Trp Cys Gin Phe 
1 5 10 15 

Ala Ala Leu He Pro Pro Val Thr Asp Thr His Pro Leu Arg Cys His 
20 25 30 

Arg Pro Arg He Pro Asp Arg He He Phe Asp Lys Leu He Gin Val 
35 40 45 

Leu Val Leu Gly Ala Ser Tyr Ala Lys He Ala Asp Thr Thr Cys Ser 
50 55 60 

Ala Thr Thr Leu Arg Thr Arg Arg Asp Glu Trp He Thr Ala Gly He 
65 70 75 80 

Phe Glu Gin Leu Glu Gin He Cys Leu Glu Phe Tyr Asp Arg He Val 
85 90 95 

Gly Leu Asp Leu 
100 



<210> 267 
<211> 230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (207) 
<223> RXN02004 



<400> 267 

cgc gtc ggc cgt ctg atg cgt cag aac ggc att etc ate ate cgc age 
Arg Val Gly Arg Leu Met Arg Gin Asn Gly He Leu He He Arg Ser 
1 5 10 15 



48 



egg aag ttc aag cgc acg acc ggc age gat cat acc ttc aac ate gca 96 

Arg Lys Phe Lys Arg Thr Thr Gly Ser Asp His Thr Phe Asn He Ala 
20 25 30 

ccg aac ttt ctg cag cag gac ttt atg gcg age agg ccg aac cag aag 144 

Pro Asn Phe Leu Gin Gin Asp Phe Met Ala Ser Arg Pro Asn Gin Lys 

35 40 45 



tgg gcg ggc gac ate acc tat gtc tgg acg cgc gag ggc ctg ggt eta 
Trp Ala Gly Asp He Thr Tyr Val Trp Thr Arg Glu Gly Leu Gly Leu 
50 55 60 



192 



tct ggc cga cat tct tgacctttat ccccgccggg tga 230 
Ser Gly Arg His Ser 
65 
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<210> 268 

<211> 69 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 268 

Arg Val Gly Arg Leu Met Arg Gin Asn Gly lie Leu lie lie Arg Ser 
1 5 10 15 

Arg Lys Phe Lys Arg Thr Thr Gly Ser Asp His Thr Phe Asn He Ala 
20 25 30 

Pro Asn Phe Leu Gin Gin Asp Phe Met Ala Ser Arg Pro Asn Gin Lys 
35 40 45 

Trp Ala Gly Asp He Thr Tyr Val Trp Thr Arg Glu Gly Leu Gly Leu 
50 55 60 

Ser Gly Arg His Ser 
65 



<210> 269 
<211> 675 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (652) 

<223> RXN02287 

<400> 269 

ttgaaaaagg aacattagtg ccagtaacaa gagcccagtt gaattcaagc gggcagagac 60 

acatctggcc ctcaaaattt tccttttact ggagaccact gtg tac tea att tea 115 

Val Tyr Ser He Ser 

1 5 

gaa act ate gec cga act ctt atg ccc cgc acc gat cac gtt ttc gac 163 

Glu Thr He Ala Arg Thr Leu Met Pro Arg Thr Asp His Val Phe Asp 

10 15 20 

ctg atg ggc aac gga aac gec tgg ttc gtc gat gec eta gaa cgc etc 211 
Leu Met Gly Asn Gly Asn Ala Trp Phe Val Asp Ala Leu Glu Arg Leu 
25 30 35 

ggg cga ggc ate ate acc gtc cgc ccc aca gtt gaa acc gtg gee gec 259 
Gly Arg Gly He He Thr Val Arg Pro Thr Val Glu Thr Val Ala Ala 
40 45 50 

gcg gac acc tac cac cgc gtc acc cgc cgc ccg gcg gtc get acc acc 307 
Ala Asp Thr Tyr His Arg Val Thr Arg Arg Pro Ala Val Ala Thr Thr 
55 60 65 

acc tat ggt get ggt ttc acc aac acc atg acc acg ctt gec gac gtc 355 
Thr Tyr Gly Ala Gly Phe Thr Asn Thr Met Thr Thr Leu Ala Asp Val 
7 ° 75 80 85 



gec etc tec cgt ate cca ctt ctt tta gtt gtg ggc act gee ccg age 403 



BGI-127CP ^ .330 



Ala Leu Ser Arg lie Pro Leu Leu Leu Val Val Gly Thr Ala Pro Ser 
90 95 100 

gcc ggg cct cgc tgt ttc gac att gac egg caa gga etc gca cgt gec 451 
Ala Gly Pro Arg Cys Phe Asp He Asp Arg Gin Gly Leu Ala Arg Ala 
1°5 110 115 

gta ggt gtg gaa acc ttc acc gtg cat gca gat gac gtt get gcg gta 499 
Val Gly Val Glu Thr Phe Thr Val His Ala Asp Asp Val Ala Ala Val 
120 125 130 

act ctt cag get tgg aat aat acg ccg gaa aac aca cac gtg ate ctg 547 
Thr Leu Gin Ala Trp Asn Asn Thr Pro Glu Asn Thr His Val He Leu 
135 140 145 

gaa ate ccc tat gac eta gca get gcc aca gcc acc gat cca aca gtg 595 
Glu He Pro Tyr Asp Leu Ala Ala Ala Thr Ala Thr Asp Pro Thr Val 
I 50 155 160 165 

act aca tac ctg ctg cgc ccc gga ttt cag aaa etc ccg atg tea ccg 643 
Thr Thr Tyr Leu Leu Arg Pro Gly Phe Gin Lys Leu Pro Met Ser Pro 
170 175 180 

acc ttg tec tagctctacg caatgcccaa aat 675 
Thr Leu Ser 



<210> 270 
<211> 184 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Val Tyr Ser He Ser Glu Thr He Ala Arg Thr Leu Met Pro Arg Thr 
1 5 10 15 

Asp His Val Phe Asp Leu Met Gly Asn Gly Asn Ala Trp Phe Val Asp 
20 25 30 

Ala Leu Glu Arg Leu Gly Arg Gly He He Thr Val Arg Pro Thr Val 
35 40 45 

Glu Thr Val Ala Ala Ala Asp Thr Tyr His Arg Val Thr Arg Arg Pro 
50 55 60 

Ala Val Ala Thr Thr Thr Tyr Gly Ala Gly Phe Thr Asn Thr Met Thr 
65 70 75 80 

Thr Leu Ala Asp Val Ala Leu Ser Arg He Pro Leu Leu Leu Val Val 
85 90 95 

Gly Thr Ala Pro Ser Ala Gly Pro Arg Cys Phe Asp He Asp Arg Gin 
100 105 110 

Gly Leu Ala Arg Ala Val Gly Val Glu Thr Phe Thr Val His Ala Asp 
115 120 125 

Asp Val Ala Ala Val Thr Leu Gin Ala Trp Asn Asn Thr Pro Glu Asn 
130 135 140 



BGI-127CP 




Thr His Val lie Leu Glu lie Pro Tyr Asp Leu Ala Ala Ala Thr Ala 

145 150 155 160 

Thr Asp Pro Thr Val Thr Thr Tyr Leu Leu Arg Pro Gly Phe Gin Lys 
165 170 175 

Leu Pro Met Ser Pro Thr Leu Ser 
180 



<210> 271 

<211> 1431 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1408) 
<223> RXN02963 

<400> 271 

aacctgggct agcggtgtag acccgaaaat aaacgagcct tttgtcaggg ttaaggttta 60 

ggtatctaag ctaaccaaac accaacaaaa ggctctaccc atg aag tct acc ggc 115 

Met Lys Ser Thr Gly 
1 5 

aac ate ate get gac acc ate tgc cgc act gcg gaa eta gga etc acc 163 
Asn lie lie Ala Asp Thr lie Cys Arg Thr Ala Glu Leu Gly Leu Thr 
10 15 20 

ate acc ggc get tec gat gca ggt gat tac acc ctg ate gaa gca gac 211 
lie Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr Leu lie Glu Ala Asp 
25 30 35 

gca etc gac tac acc tec acc tgc cca gaa tgc tec caa cct ggg gtg 259 
Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys Ser Gin Pro Gly Val 
40 45 50 

ttt cgt cat cac acc cac egg atg etc att gat tta ccc ate gtc ggg 307 
Phe Arg His His Thr His Arg Met Leu lie Asp Leu Pro lie Val Gly 
55 60 65 

ttt ccc acc aaa ctg ttt ate cgt eta cct cgc tac cgc tgc acc aac 355 
Phe Pro Thr Lys Leu Phe lie Arg Leu Pro Arg Tyr Arg Cys Thr Asn 
70 75 80 85 

ccc aca tgt aag caa aag tat ttc caa gca gaa eta age tgc get gac 403 
Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu Leu Ser Cys Ala Asp 
90 95 100 

cac ggt aaa aag gtc acc cac egg gtc acc cgc tgg att tta caa cgc 451 
His Gly Lys Lys Val Thr His Arg Val Thr Arg Trp lie Leu Gin Arg 
105 110 115 

ctt get att gac egg atg agt gtt cac gca acc gcg aaa gca ctt ggg 499 
Leu Ala lie Asp Arg Met Ser Val His Ala Thr Ala Lys Ala Leu Gly 
120 125 130 



eta ggg tgg gat tta acc tgc caa eta gee etc gat atg tgc cgt gag 547 
Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu Asp Met Cys Arg Glu 



BGM27CP 



- 332 - 



135 140 145 

ctg gtc tat aac gat cct cac cat ctt gat gga gtg tat gtc att ggg 595 

Leu Val Tyr Asn Asp Pro His His Leu Asp Gly Val Tyr Val lie Gly 

150 155 160 165 

gtg gat gag cat aag tgg tea cat aat agg get aag cat ggt gat ggg 643 

Val Asp Glu His Lys Trp Ser His Asn Arg Ala Lys His Gly Asp Gly 
170 175 180 

ttt gtc acc gtg att gtc gat atg acc ggg cat egg tat gac tea egg 691 

Phe Val Thr Val lie Val Asp Met Thr Gly His Arg Tyr Asp Ser Arg 
185 190 195 

tgt cct gee egg tta tta gat gtc gtc cca ggt cgt agt get gat get 739 

Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly Arg Ser Ala Asp Ala 
200 205 210 

tta egg tec tgg ctt ggc tec cgc ggt gaa cag ttc cgc aat cag ata 787 

Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin Phe Arg Asn Gin lie 

215 220 225 

egg ate gtg tec atg gat gga ttc caa ggc tac gee aca gca agt aaa 835 

Arg lie Val Ser Met Asp Gly Phe Gin Gly Tyr Ala Thr Ala Ser Lys 

230 235 240 245 

gaa etc att cct tct get cgt cgc gtg atg gat cca ttc cat gtt gtg 883 

Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp Pro Phe His Val Val 
250 255 260 

egg ctt get ggt gac aag etc acc gee tgc egg caa cgc etc cag egg 931 

Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg Gin Arg Leu Gin Arg 
265 270 275 

gag aaa tac cag cgt cgt ggt tta age cag gat ccg ttg tat aaa aac 979 

Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp Pro Leu Tyr Lys Asn 
280 285 290 

egg aag acc ttg ttg acc acg cac aag tgg ttg agt cct cgt cag caa 1027 

Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu Ser Pro Arg Gin Gin 

295 300 305 

gaa age ttg gag cag ttg tgg gcg tat gac aaa gac tac ggg gcg tta 1075 

Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys Asp Tyr Gly Ala Leu 

310 315 320 325 

aag ctt gcg tgg ctt gcg tat cag gcg att att gat tgt tat cag atg 1123 

Lys Leu Ala Trp Leu Ala Tyr Gin Ala lie lie Asp Cys Tyr Gin Met 
330 335 340 

ggt aat aag cgt gaa gcg aag aag aaa atg egg acc att att gat cag 1171 

Gly Asn Lys Arg -Glu Ala Lys Lys Lys Met Arg Thr lie lie Asp Gin 
345 350 355 

ctt egg gtg ttg aag ggg ccg aat aag gaa etc gcg cag ttg ggt cgt 1219 

Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu Ala Gin Leu Gly Arg 
360 365 370 

agt ttg ttt aaa cga ctt ggt gat gtg ttg gcg tat ttc gat gtt ggt 1267 

Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala Tyr Phe Asp Val Gly 

375 380 385 



BGM27CP 



gtc tec aac ggt ccg gtc gaa gcg ate aac gga egg ttg gag cat ttg 1315 
Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly Arg Leu Glu His Leu 
390 395 400 405 

cgt ggg att get eta ggt ttc cgt aat ttg aac cac tac att ctg egg 1363 
Arg Gly lie Ala Leu Gly Phe Arg Asn Leu Asn His Tyr He Leu Arg 
410 415 420 

tgc ctt ate cat tea ggg cag ttg gtc cat aag ate aat gca etc 1408 
Cys Leu He His Ser Gly Gin Leu Val His Lys He Asn Ala Leu 
425 430 435 

taaaacagga agagecagta aac 1431 

<210> 272 
<211> 436 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Q Met L ^ s Ser Thr Gly Asn He He Ala Asp Thr He Cys Arg Thr Ala 
yj 1 5 10 15 

q Glu Leu Gly Leu Thr He Thr Gly Ala Ser Asp Ala Gly Asp Tyr Thr 
^ 20 25 30 

UJ Leu He Glu Ala Asp Ala Leu Asp Tyr Thr Ser Thr Cys Pro Glu Cys 
W 35 40 45 

a Ser Gin Pro Gly Val Phe Arg His His Thr His Arg Met Leu He Asp 

O 50 55 60 

nj Leu Pro Ile Val G1 Y Phe Pro Thr Lys Leu Phe He Arg Leu Pro Arg 

y 65 70 75 80 

U Tyr Arg Cys Thr Asn Pro Thr Cys Lys Gin Lys Tyr Phe Gin Ala Glu 
U 85 90 95 

Leu Ser Cys Ala Asp His Gly Lys Lys Val Thr His Arg Val Thr Arg 
100 105 HO 

Trp Ile Leu Gin Arg Leu Ala Ile Asp Arg Met Ser Val His Ala Thr 
115 120 125 

Ala Lys Ala Leu Gly Leu Gly Trp Asp Leu Thr Cys Gin Leu Ala Leu 
130 135 14Q 

Asp Met Cys Arg Glu Leu Val Tyr Asn Asp Pro His His Leu Asp Gly 
145 150 155 160 

Val Tyr Val Ile Gly Val Asp Glu His Lys Trp Ser His Asn Arg Ala 
165 170 175 

Lys His Gly Asp Gly Phe Val Thr Val Ile Val Asp Met Thr Gly His 
180 185 190 

Arg Tyr Asp Ser Arg Cys Pro Ala Arg Leu Leu Asp Val Val Pro Gly 
195 200 205 
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Arg Ser Ala Asp Ala Leu Arg Ser Trp Leu Gly Ser Arg Gly Glu Gin 
210 215 220 

Phe Arg Asn Gin lie Arg lie Val Ser Met Asp Gly Phe Gin Gly Tyr 
225 230 235 240 

Ala Thr Ala Ser Lys Glu Leu lie Pro Ser Ala Arg Arg Val Met Asp 
245 250 255 

Pro Phe His Val Val Arg Leu Ala Gly Asp Lys Leu Thr Ala Cys Arg 
260 265 270 

Gin Arg Leu Gin Arg Glu Lys Tyr Gin Arg Arg Gly Leu Ser Gin Asp 
275 280 285 

Pro Leu Tyr Lys Asn Arg Lys Thr Leu Leu Thr Thr His Lys Trp Leu 
290 295 300 

Ser Pro Arg Gin Gin Glu Ser Leu Glu Gin Leu Trp Ala Tyr Asp Lys 
305 310 315 320 

Asp Tyr Gly Ala Leu Lys Leu Ala Trp Leu Ala Tyr Gin Ala lie lie 
p 325 330 335 

2=: Asp Cys Tyr Gin Met Gly Asn Lys Arg Glu Ala Lys Lys Lys Met Arg 
% 340 345 350 

IU Thr lie lie Asp Gin Leu Arg Val Leu Lys Gly Pro Asn Lys Glu Leu 
CO 355 360 365 

■Jj Ala Gin Leu Gly Arg Ser Leu Phe Lys Arg Leu Gly Asp Val Leu Ala 

£ 370 375 380 

Z? Tyr Phe Asp Val Gly Val Ser Asn Gly Pro Val Glu Ala lie Asn Gly 

~! 385 390 395 400 

yj Arg Leu Glu His Leu Arg Gly lie Ala Leu Gly Phe Arg Asn Leu Asn 
O 405 410 415 

O 

His Tyr lie Leu Arg Cys Leu lie His Ser Gly Gin Leu Val His Lys 
420 425 430 

lie Asn Ala Leu 
435 



<210> 273 
<211> 2787 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2764) 
<223> RXA02788 

<400> 273 

cacctagtgg agacgggtaa agttaccacc agtccatttt taggcgtgtg tttttgaatg 60 

cgctaaaaca tttcgagaag ttctaaggca ggataccgct gtg cag acc cat gag 115 

Val Gin Thr His Glu 



BGI-127CP 



ate agg gag cgt ttt acc aat cac ttc gtc aat gec ggt cac cag gcg 163 
He Arg Glu Arg Phe Thr Asn His Phe Val Asn Ala Gly His Gin Ala 
10 15 20 

gta cct age gcg tea ctg att etc gac gac cct aac ctg ctg ttc gtt 211 
Val Pro Ser Ala Ser Leu He Leu Asp Asp Pro Asn Leu Leu Phe Val 
25 30 35 

aac gca ggc atg gtt cca ttc aag ccg tac ttc ctg ggc cag cag acc 259 
Asn Ala Gly Met Val Pro Phe Lys Pro Tyr Phe Leu Gly Gin Gin Thr 
40 45 50 

cca cct ttt gaa aac ggc act gcg act tec att cag aag tgt gtt cgt 307 
Pro Pro Phe Glu Asn Gly Thr Ala Thr Ser He Gin Lys Cys Val Arg 
55 60 65 

acc ctg gat ate gaa gaa gtg ggt ate acc act cgc cac aat acc ttc 355 
Thr Leu Asp He Glu Glu Val Gly He Thr Thr Arg His Asn Thr Phe 
70 75 80 85 

ttc cag atg gca ggt aac ttc tec ttc ggc cag tac ttc aaa gaa ggc 403 
Phe Gin Met Ala Gly Asn Phe Ser Phe Gly Gin Tyr Phe Lys Glu Gly 
90 95 100 

gca att acc cac gca tgg ggc ctt ctg act ggt tec gta gca gac gga 451 
Ala lie Thr His Ala Trp Gly Leu Leu Thr Gly Ser Val Ala Asp Gly 
105 110 115 

ggc ttt ggc ctt gat cca gag cgc etc tgg gtc act gtg tac etc gat 499 
Gly Phe Gly Leu Asp Pro Glu Arg Leu Trp Val Thr Val Tyr Leu Asp 
120 125 130 

gat gac gag get gca gag ate tgg gaa aag aag ate ggc gtc cca tea 547 
Asp Asp Glu Ala Ala Glu He Trp Glu Lys Lys He Gly Val Pro Ser 
135 140 145 

gag cgc ate cag cgc ctg ggt atg get gac aac tac tgg tec atg ggt 595 
Glu Arg He Gin Arg Leu Gly Met Ala Asp Asn Tyr Trp Ser Met Gly 
150 155 160 165 

gta cca gga cct tgt ggc cct tgc tec gag ate tac tac gac cgc ggc 643 
Val Pro Gly Pro Cys Gly Pro Cys Ser Glu He Tyr Tyr Asp Arg Gly 
170 175 180 

gag aag tac ggc aag gaa ggc ggc cct gtc get gac gac aac cgc tac 691 
Glu Lys Tyr Gly Lys Glu Gly Gly Pro Val Ala Asp Asp Asn Arg Tyr 
185 190 195 

atg gag ate tgg aac ctg gtc ttc atg gag aag gaa cgc gga cag ggt 739 
Met Glu He Trp Asn Leu Val Phe Met Glu Lys Glu Arg Gly Gin Gly 
200 205 210 

att ggc aag gac aac ttc gac ate ctt ggc gat ctt cca aag aag aac 787 
He Gly Lys Asp Asn Phe Asp He Leu Gly Asp Leu Pro Lys Lys Asn 
215 220 225 

ate gat acc ggc atg ggc gtc gag cgc gtt gee tgc ate etc cag gat 835 
He Asp Thr Gly Met Gly Val Glu Arg Val Ala Cys He Leu Gin Asp 
230 235 240 245 
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gtt gaa aac gtc tac gaa acc gac ctg ctg cgc cca gtc ate gac gtt 883 
Val Glu Asn Val Tyr Glu Thr Asp Leu Leu Arg Pro Val lie Asp Val 
250 255 260 

gca gag acc ctg acc gga acc aag tat ggt tct gac aac acc tct gac 931 
Ala Glu Thr Leu Thr Gly Thr Lys Tyr Gly Ser Asp Asn Thr Ser Asp 
265 270 275 

att cgc ttc cgc gtt ate gec gac cac tct cgt acc ggc atg atg etc 979 
lie Arg Phe Arg Val lie Ala Asp His Ser Arg Thr Gly Met Met Leu 
280 285 290 

ate etc gat ggt gtt acc cca ggc aac gaa ggc cgt gga tac ate ctg 1027 
lie Leu Asp Gly Val Thr Pro Gly Asn Glu Gly Arg Gly Tyr lie Leu 
295 300 305 

cgc cgc ctg ctt cgc cgc att ate cgt tec gca cgt ctg etc ggt get 1075 
Arg Arg Leu Leu Arg Arg lie lie Arg Ser Ala Arg Leu Leu Gly Ala 
310 315 320 325 

act ggt gag acc atg gag cag ttc atg aac acc ate atg gac acc atg 1123 
Thr Gly Glu Thr Met Glu Gin Phe Met Asn Thr lie Met Asp Thr Met 
330 335 340 

acc ccg tec tac cca gaa ate gee gac aac cgt gag cgc ate atg cgt 1171 
Thr Pro Ser Tyr Pro Glu lie Ala Asp Asn Arg Glu Arg He Met Arg 
345 350 355 

gtg get gtc acc gaa gag cgc get ttc ttg aag act ctg gtc tct gga 1219 
Val Ala Val Thr Glu Glu Arg Ala Phe Leu Lys Thr Leu Val Ser Gly 
360 365 370 

acc cac etc ttc gaa gag get gca acc tec ate aag get gca gga tec 1267 
Thr His Leu Phe Glu Glu Ala Ala Thr Ser He Lys Ala Ala Gly Ser 
375 380 385 

acc aag gtt gee ggt get cag gca ttc gca ctg cac gac acc tac ggt 1315 
Thr Lys Val Ala Gly Ala Gin Ala Phe Ala Leu His Asp Thr Tyr Gly 
390 395 400 405 

ttc ccc ate gac etc acc etc gaa atg get gca gaa gca ggc ctt gag 1363 
Phe Pro lie Asp Leu Thr Leu Glu Met Ala Ala Glu Ala Gly Leu Glu 
410 415 420 

gtt gac gtt gaa ggc ttt gat tec etc atg gca gag cag cgc tec cgt 1411 
Val Asp Val Glu Gly Phe Asp Ser Leu Met Ala Glu Gin Arg Ser Arg 
425 430 435 

gca aag get gac age cag gca aag aag cac ggc cac acc gac ttg age 1459 
Ala Lys Ala Asp Ser Gin Ala Lys Lys His Gly His Thr Asp Leu Ser 
440 445 450 

ate tac cgc gaa tgg gtc gac aac aac cca acc gta ttc acc ggc ttt 1507 
He Tyr Arg Glu Trp Val Asp Asn Asn Pro Thr Val Phe Thr Gly Phe 
455 460 465 

gag gaa ctg gat tec cag tec aag gtc etc gga eta ctt tec gat ggt 1555 
Glu Glu Leu Asp Ser Gin Ser Lys Val Leu Gly Leu Leu Ser Asp Gly 
470 475 480 485 



BGM27CP .337 



gcc aag att tct gaa gcc aca gaa ggt caa gaa gtt gag gtc ate etc 1603 

Ala Lys He Ser Glu Ala Thr Glu Gly Gin Glu Val Glu Val He Leu 
490 495 500 

gac cag tea cct ctg tac gca gaa tea ggt gga cag etc ggc gat cgt 1651 

Asp Gin Ser Pro Leu Tyr Ala Glu Ser Gly Gly Gin Leu Gly Asp Arg 
505 510 515 



ggt cag ate ctg etc gga gac acc gtg ctt gat gtc cat gac gtg cag 
Gly Gin He Leu Leu Gly Asp Thr Val Leu Asp Val His Asp Val Gin 
520 525 530 



1699 



aag ate ggt aag aaa ctg tgg gtt cac aag gca etc gtg gca aac ggt 1747 
Lys He Gly Lys Lys Leu Trp Val His Lys Ala Leu Val Ala Asn Gly 
535 540 545 

gga ctt gcg gta ggt gat gaa gtg gtg gca age gtc gat aag caa tgg 1795 
Gly Leu Ala Val Gly Asp Glu Val Val Ala Ser Val Asp Lys Gin Trp 
550 555 560 565 

cgc cat get gca cgc cag gca cac acc gca acc cac ctg att cat gcc 1843 
Arg His Ala Ala Arg Gin Ala His Thr Ala Thr His Leu He His Ala 
570 575 580 

get ctg egg cag gtt ctt gga cca act gcc etc cag gca gga tec atg 1891 
Ala Leu Arg Gin Val Leu Gly Pro Thr Ala Leu Gin Ala Gly Ser Met 
585 590 595 

aac aag cca ggc tac ctg cgc ttc gac ttc aac tac acc gag cag etc 1939 
Asn Lys Pro Gly Tyr Leu Arg Phe Asp Phe Asn Tyr Thr Glu Gin Leu 
600 605 610 

acc cca gca caa gtc gag caa ate cag gcg ate acc aac gaa gcc gtg 1987 
Thr Pro Ala Gin Val Glu Gin lie Gin Ala He Thr Asn Glu Ala Val 
615 620 625 

gac acc gac tgg get gtc aac acc gtg gaa acc tea etc gag gaa gcc 2035 
Asp Thr Asp Trp Ala Val Asn Thr Val Glu Thr Ser Leu Glu Glu Ala 
630 635 640 645 

aag gca atg ggt gcg atg gcg etc ttc ggc gaa aac tac gga age acc 2083 
Lys Ala Met Gly Ala Met Ala Leu Phe Gly Glu Asn Tyr Gly Ser Thr 
650 655 660 

gtg cgc gtt gtg gaa ate ggc gga cct ttc tec atg gaa etc tgt ggc 2131 
Val Arg Val Val Glu lie Gly Gly Pro Phe Ser Met Glu Leu Cys Gly 
665 670 675 

ggt acg cac gtt gcg cac tec tea cag ate ggc cca gtg gca ctg ttg 2179 
Gly Thr His Val Ala His Ser Ser Gin lie Gly Pro Val Ala Leu Leu 
680 685 690 

ggt gaa tea tec ate ggc tec ggc gtg cgc cgc ate gag gcc tac tec 2227 
Gly Glu Ser Ser He Gly Ser Gly Val Arg Arg lie Glu Ala Tyr Ser 
695 700 705 

ggc ctg aac tec ttc aac tac ctg tec aag gaa cgc gca etc gcc gag 2275 
Gly Leu Asn Ser Phe Asn Tyr Leu Ser Lys Glu Arg Ala Leu Ala Glu 
710 715 720 725 

ggt ttg gca age tec ctg aag get cca tec gag gaa ctt cca gag cgc 2323 
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Gly Leu Ala Ser Ser Leu Lys Ala Pro Ser Glu Glu Leu Pro Glu Arg 
730 735 740 

gtc gca cag ctg gta gac aag ctg aag gca gca gag aag gaa ate gaa 2371 
Val Ala Gin Leu Val Asp Lys Leu Lys Ala Ala Glu Lys Glu He Glu 
745 750 755 

gec ctg cac cgt cag cag etc atg gca caa acc gca gac ctg ttg aac 2419 
Ala Leu His Arg Gin Gin Leu Met Ala Gin Thr Ala Asp Leu Leu Asn 
760 765 770 

aac get caa gag ate ggt ggc gtc acc acc ttg ctg ctg cgc gtc aag 2467 
Asn Ala Gin Glu He Gly Gly Val Thr Thr Leu Leu Leu Arg Val Lys 
775 780 785 

gac aac acc aac gec ggt gac ctg cgc acc ate gca acc acc ctg aag 2515 
Asp Asn Thr Asn Ala Gly Asp Leu Arg Thr He Ala Thr Thr Leu Lys 
790 795 800 805 

gac aag etc ggc gac cgc gaa ggc gtc ttg gtt att gec tec gac aac 2563 
Asp Lys Leu Gly Asp Arg Glu Gly Val Leu Val He Ala Ser Asp Asn 
810 815 820 

gee ggc aag gtt cca ttc gtg gta get gca acc aag gee get gtg get 2611 
Ala Gly Lys Val Pro Phe Val Val Ala Ala Thr Lys Ala Ala Val Ala 
825 830 835 

cgc gga get cac tec ggc aac ctg gtt aag etc gtt ggt tec tac ate 2659 
Arg Gly Ala His Ser Gly Asn Leu Val Lys Leu Val Gly Ser Tyr He 
840 845 850 

gac ggt cgc ggt ggc ggc aag get gac etc gca caa gga tec ggc gec 2707 
Asp Gly Arg Gly Gly Gly Lys Ala Asp Leu Ala Gin Gly Ser Gly Ala 
855 860 865 

aac att get ggc ctg gaa tec gca ttc ggc gca gtc cgc get gag ate 2755 
Asn He Ala Gly Leu Glu Ser Ala Phe Gly Ala Val Arg Ala Glu He 
870 875 880 885 

gag gca etc taagecttea gtctaggccc taa 2787 
Glu Ala Leu 



<210> 274 

<211> 888 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 274 

Val Gin Thr His Glu He Arg Glu Arg Phe Thr Asn His Phe Val Asn 
1 5 10 15 

Ala Gly His Gin Ala Val Pro Ser Ala Ser Leu He Leu Asp Asp Pro 
20 25 30 

Asn Leu Leu Phe Val Asn Ala Gly Met Val Pro Phe Lys Pro Tyr Phe 
35 40 45 

Leu Gly Gin Gin Thr Pro Pro Phe Glu Asn Gly Thr Ala Thr Ser He 
50 55 60 
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Gin Lys Cys Val Arg Thr Leu Asp lie Glu Glu Val Gly lie Thr Thr 
65 70 75 80 

Arg His Asn Thr Phe Phe Gin Met Ala Gly Asn Phe Ser Phe Gly Gin 
85 90 95 

Tyr Phe Lys Glu Gly Ala lie Thr His Ala Trp Gly Leu Leu Thr Gly 
100 105 110 

Ser Val Ala Asp Gly Gly Phe Gly Leu Asp Pro Glu Arg Leu Trp Val 
115 120 125 

Thr Val Tyr Leu Asp Asp Asp Glu Ala Ala Glu He Trp Glu Lys Lys 
130 135 140 

He Gly Val Pro Ser Glu Arg He Gin Arg Leu Gly Met Ala Asp Asn 
145 150 155 160 

Tyr Trp Ser Met Gly Val Pro Gly Pro Cys Gly Pro Cys Ser Glu He 
165 170 175 

Tyr Tyr Asp Arg Gly Glu Lys Tyr Gly Lys Glu Gly Gly Pro Val Ala 
180 185 190 

Asp Asp Asn Arg Tyr Met Glu He Trp Asn Leu Val Phe Met Glu Lys 
195 200 205 

Glu Arg Gly Gin Gly He Gly Lys Asp Asn Phe Asp He Leu Gly Asp 
210 215 220 

Leu Pro Lys Lys Asn He Asp Thr Gly Met Gly Val Glu Arg Val Ala 
225 230 235 240 

Cys He Leu Gin Asp Val Glu Asn Val Tyr Glu Thr Asp Leu Leu Arg 
245 250 255 

Pro Val He Asp Val Ala Glu Thr Leu Thr Gly Thr Lys Tyr Gly Ser 
260 265 270 

Asp Asn Thr Ser Asp He Arg Phe Arg Val He Ala Asp His Ser Arg 
275 280 285 

Thr Gly Met Met Leu lie Leu Asp Gly Val Thr Pro Gly Asn Glu Gly 
290 295 300 

Arg Gly Tyr He Leu Arg Arg Leu Leu Arg Arg He He Arg Ser Ala 
305 310 315 320 

Arg Leu Leu Gly Ala Thr Gly Glu Thr Met Glu Gin Phe Met Asn Thr 
325 330 335 

He Met Asp Thr Met Thr Pro Ser Tyr Pro Glu He Ala Asp Asn Arg 
340 345 350 

Glu Arg He Met Arg Val Ala Val Thr Glu Glu Arg Ala Phe Leu Lys 
355 360 365 



Thr Leu Val Ser Gly Thr His Leu Phe Glu Glu Ala Ala Thr Ser He 
370 375 380 
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Lys Ala Ala Gly Ser Thr Lys Val Ala Gly Ala Gin Ala Phe Ala Leu 
385 390 395 400 

His Asp Thr Tyr Gly Phe Pro lie Asp Leu Thr Leu Glu Met Ala Ala 
405 410 415 

Glu Ala Gly Leu Glu Val Asp Val Glu Gly Phe Asp Ser Leu Met Ala 
420 425 430 

Glu Gin Arg Ser Arg Ala Lys Ala Asp Ser Gin Ala Lys Lys His Gly 
435 440 445 

His Thr Asp Leu Ser lie Tyr Arg Glu Trp Val Asp Asn Asn Pro Thr 
450 455 460 

Val Phe Thr Gly Phe Glu Glu Leu Asp Ser Gin Ser Lys Val Leu Gly 
465 470 475 480 

Leu Leu Ser Asp Gly Ala Lys lie Ser Glu Ala Thr Glu Gly Gin Glu 
485 490 495 

Val Glu Val lie Leu Asp Gin Ser Pro Leu Tyr Ala Glu Ser Gly Gly 
500 505 510 

Gin Leu Gly Asp Arg Gly Gin lie Leu Leu Gly Asp Thr Val Leu Asp 
515 520 525 

Val His Asp Val Gin Lys lie Gly Lys Lys Leu Trp Val His Lys Ala 
530 535 540 

Leu Val Ala Asn Gly Gly Leu Ala Val Gly Asp Glu Val Val Ala Ser 
545 550 555 560 

Val Asp Lys Gin Trp Arg His Ala Ala Arg Gin Ala His Thr Ala Thr 
565 570 575 

His Leu lie His Ala Ala Leu Arg Gin Val Leu Gly Pro Thr Ala Leu 
580 585 590 

Gin Ala Gly Ser Met Asn Lys Pro Gly Tyr Leu Arg Phe Asp Phe Asn 
595 600 605 

Tyr Thr Glu Gin Leu Thr Pro Ala Gin Val Glu Gin lie Gin Ala lie 
610 615 620 

Thr Asn Glu Ala Val Asp Thr Asp Trp Ala Val Asn Thr Val Glu Thr 
625 630 635 640 

Ser Leu Glu Glu Ala Lys Ala Met Gly Ala Met Ala Leu Phe Gly Glu 
645 650 655 

Asn Tyr Gly Ser Thr Val Arg Val Val Glu lie Gly Gly Pro Phe Ser 
660 665 670 

Met Glu Leu Cys Gly Gly Thr His Val Ala His Ser Ser Gin lie Gly 
675 680 685 

Pro Val Ala Leu Leu Gly Glu Ser Ser lie Gly Ser Gly Val Arg Arg 
690 695 700 



lie Glu Ala Tyr Ser Gly Leu Asn Ser Phe Asn Tyr Leu Ser Lys Glu 
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705 710 



715 720 



Arg Ala Leu Ala Glu Gly Leu Ala Ser Ser Leu Lys Ala Pro Ser Glu 
725 730 735 

Glu Leu Pro Glu Arg Val Ala Gin Leu Val Asp Lys Leu Lys Ala Ala 
74 ° 745 750 

Glu Lys Glu He Glu Ala Leu His Arg Gin Gin Leu Met Ala Gin Thr 
755 760 765 

Ala Asp Leu Leu Asn Asn Ala Gin Glu He Gly Gly Val Thr Thr Leu 
770 775 780 

Leu Leu Arg Val Lys Asp Asn Thr Asn Ala Gly Asp Leu Arg Thr He 
785 790 795 800 

Ala Thr Thr Leu Lys Asp Lys Leu Gly Asp Arg Glu Gly Val Leu Val 
805 810 815 

He Ala Ser Asp Asn Ala Gly Lys Val Pro Phe Val Val Ala Ala Thr 
820 825 830 

Lys Ala Ala Val Ala Arg Gly Ala His Ser Gly Asn Leu Val Lys Leu 
835 840 845 

Val Gly Ser Tyr He Asp Gly Arg Gly Gly Gly Lys Ala Asp Leu Ala 
850 855 860 

Gin Gly Ser Gly Ala Asn He Ala Gly Leu Glu Ser Ala Phe Gly Ala 
865 870 875 880 

Val Arg Ala Glu He Glu Ala Leu 
885 



<210> 275 
<211> 1773 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1750) 
<223> RXN00975 

<400> 275 

tatacagaga ccaatgattt ttcattaaaa aggcagggat ttgttataag tatgggtcgt 60 

attctgtgcg acgggtgtac ctcggctaga atttctcccc atg aca cca get gat 115 

Met Thr Pro Ala Asp 
1 5 

etc gca aca ttg att aaa gag acc gcg gta gag gtt ttg ace tec cgc 163 
Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu Val Leu Thr Ser Arg 
10 15 20 

gag etc gat act tct gtt ctt ccg gag cag gta gtt gtg gag cgt ccg 211 
Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val Val Glu Arg Pro 
25 30 35 



BGI-127CP _^ _342 



cgt aac cca gag cac ggc gat tac gcc acc aac att gca ttg cag gtg 259 
Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn lie Ala Leu Gin Val 
40 45 50 

get aaa aag gtc ggt cag aac cct egg gat ttg get acc tgg ctg gca 307 
Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala Thr Trp Leu Ala 
55 60 65 

gag gca ttg get gca gat gac gcc att gat tct get gaa att get ggc 355 
Glu Ala Leu Ala Ala Asp Asp Ala lie Asp Ser Ala Glu lie Ala Gly 
"70 75 80 85 

cca ggc ttt ttg aac att cgc ctt get gca gca gca cag ggt gaa att 403 
Pro Gly Phe Leu Asn lie Arg Leu Ala Ala Ala Ala Gin Gly Glu lie 
90 95 100 

gtg gcc aag att ctg gca cag ggc gag act ttc gga aac tec gat cac 451 
Val Ala Lys lie Leu Ala Gin Gly Glu Thr Phe Gly Asn Ser Asp His 
105 110 115 

ctt tec cac ttg gac gtg aac etc gag ttc gtt tct gca aac cca acc 499 
Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser Ala Asn Pro Thr 
f~ 120 125 130 

gga cct att cac ctt ggc gga acc cgc tgg get gcc gtg ggt gac tct 547 

Gly Pro lie His Leu Gly Gly Thr Arg Trp Ala Ala Val Gly Asp Ser 

U 135 140 145 

m ttg ggt cgt gtg ctg gag get tec tec gcg aaa gtg acc cgc gaa tac 595 

hj Leu Gly Arg Val Leu Glu Ala Ser Ser Ala Lys Val Thr Arg Glu Tyr 

Jjj 150 155 160 165 

1^ tac ttc aac gat cac ggt cgc cag ate gat cgt ttc get ttg tec ctt 643 
~ Tyr Phe Asn Asp His Gly Arg Gin lie Asp Arg Phe Ala Leu Ser Leu 
ji: 170 175 180 

yy ctt gca gcg gcg aag ggc gag cca acg cca gaa gac ggt tat ggc ggc 691 
p Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu Asp Gly Tyr Gly Gly 
Q 185 190 195 

gaa tac att aag gaa att gcg gag gca ate gtc gaa aag cat cct gaa 739 
Glu Tyr lie Lys Glu lie Ala Glu Ala lie Val Glu Lys His Pro Glu 
200 205 210 

gcg ttg get ttg gag cct gcc gca acc cag gag ctt ttc cgc get gaa 787 
Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu 
215 220 225 

ggc gtg gag atg atg ttc gag cac ate aaa tct tec ctg cat gag ttc 835 
Gly Val Glu Met Met Phe Glu His lie Lys Ser Ser Leu His Glu Phe 
230 235 240 245 

ggc acc gat ttc gat gtc tac tac cac gag aac tec ctg ttc gag tec 883 
Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser 
250 255 260 

ggt gcg gtg gac aag gcc gtg cag gtg ctg aag gac aac ggc aac ctg 931 
Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys Asp Asn Gly Asn Leu 
265 270 275 



tac gaa aac gag ggc get tgg tgg ctg cgt tec acc gaa ttc ggc gat 



979 
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Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp 
280 285 290 

gac aaa gac cgc gtg gtg ate aag tct gac ggc gac gca gee tac ate 1027 
Asp Lys Asp Arg Val Val lie Lys Ser Asp Gly Asp Ala Ala Tyr lie 
295 300 305 

get ggc gat ate gcg tac gtg get gat aag ttc tec cgc gga cac aac 1075 
Ala Gly Asp He Ala Tyr Val Ala Asp Lys Phe Ser Arg Gly His Asn 
310 315 320 325 

eta aac ate tae atg ttg ggt get gac cac cat ggt tac ate gcg cgc 1123 
Leu Asn He Tyr Met Leu Gly Ala Asp His His Gly Tyr lie Ala Arg 
330 335 340 

ctg aag gca gcg gcg gcg gca ctt ggc tac aag cca gaa ggc gtt gaa 1171 
Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu 
345 350 ' 355 

gtc ctg att ggc cag .atg gtg aac ctg ctt cgc gac ggc aag gca gtg 1219 
Val Leu He Gly Gin Met Val Asn Leu "Leu Arg Asp Gly Lys Ala Val 
360 365 370 

cgt atg tec aag cgt gca ggc ace gtg gtc ace eta gat gac etc gtt 1267 
Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr Leu Asp Asp Leu Val 
375 380 385 

gaa gca ate ggc ate gat gcg gcg cgt tac tec ctg ate cgt tec tec 1315 
Glu Ala He Gly He Asp Ala Ala Arg Tyr Ser Leu He Arg Ser Ser 
390 395 400 405 

gtg gat tct tec ctg gat ate gat etc ggc ctg tgg gaa tec cag tec 1363 
Val Asp Ser Ser Leu Asp He Asp Leu Gly Leu Trp Glu Ser Gin Ser 
410 415 420 

tec gac aac cct gtg tac tac gtg cag tac gga cac get cgt. ctg tgc .1411 
Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly His Ala Arg Leu Cys 
4 25 430 435 

tec ate gcg cgc aag gca gag ace ttg ggt gtc ace gag gaa ggc gca 1459 
Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val Thr Glu Glu Gly Ala 
440 445 450 

gac eta tct eta ctg ace cac gac cgc gaa ggc gat etc ate cgc aca 1507 
Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly Asp Leu He Arg Thr 
455 460 465 

etc gga gag ttc cca gca gtg gtg aag get gee get gac eta cgt gaa 1555 ■ 
Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala Ala Asp Leu Arg Glu 
470 475 480 485 

cca cac cgc att gee cgc tat get gag gaa tta get gga act ttc cac 1603 
Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu Ala Gly Thr Phe His 
490 495 500 

cgc ttc tac gat tec tgc cac ate ctt cca aag gtt gat gag gat acg 1651 
Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys Val Asp Glu Asp Thr 
505 510 515 

gca cca ate cac aca gca cgt ctg gca ctt gca gca gca ace cgc cag 1699 
Ala Pro He His Thr Ala Arg Leu Ala Leu Ala Ala Ala Thr Arg Gin 



BGM27CP - 344- 



520 525 530 

ace etc get aac gee ctg cac ctg gtt ggc gtt tec gca ccg gag aag 1747 
Thr Leu Ala Asn Ala Leu His Leu Val Gly Val Ser Ala Pro Glu Lys 
535 540 545 

atg taacaatggc tacagttgaa aat 1773 

Met 

550 



<210> 276 
<211> 550 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Met Thr Pro Ala Asp Leu Ala Thr Leu He Lys Glu Thr Ala Val Glu 
1 5 10 15 

Val Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val 
20 25 30 

Val Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn 
35 40 45 

He Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu 
50 55 60 

Ala Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala He Asp Ser 
65 "70 75 80 

Ala Glu He Ala Gly Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala 
85 90 95 

Ala Gin Gly Glu He Val Ala Lys He Leu Ala Gin Gly Glu Thr Phe 
100 105 HO 

Gly Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val 
115 120 125 

Ser Ala Asn Pro Thr Gly Pro He His -Leu Gly Gly Thr Arg Trp Ala 
130 135 140 

Ala Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Ser Ala Lys 
145 150 155 160 

Val Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin He Asp Arg 
165 170 175 

Phe Ala Leu Ser Leu Leu Ala Ala Ala Lys Gly Glu Pro Thr Pro Glu 
180 185 190 

Asp Gly Tyr Gly Gly Glu Tyr He Lys Glu He Ala Glu Ala He Val 
195 200 205 

Glu Lys His Pro Glu Ala Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu 
2 10 215 220 

Leu Phe Arg Ala Glu Gly Val Glu Met Met Phe Glu His He Lys Ser 
225 230 235 240 
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Ser Leu His Glu Phe Gly Thr Asp Phe Asp Val Tyr Tyr His Glu Asn 
245 250 255 

Ser Leu Phe Glu Ser Gly Ala Val Asp Lys Ala Val Gin Val Leu Lys 
260 265 270 

Asp Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser 
275 280 285 

Thr Glu Phe Gly Asp Asp Lys Asp Arg Val Val He Lys Ser Asp Glv 
290 295 300 

Asp Ala Ala Tyr He Ala Gly Asp He Ala Tyr Val Ala Asp Lys Phe 
305 310 315 320 

Ser Arg Gly His Asn Leu Asn He Tyr Met Leu Gly Ala Asp His His 
325 330 335 

Gly Tyr He Ala Arg Leu Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys 
340 345 350 

Pro Glu Gly Val Glu Val Leu He Gly Gin Met Val Asn Leu Leu Arg 
355 360 365 

Asp Gly Lys Ala Val Arg Met Ser Lys Arg Ala Gly Thr Val Val Thr 
370 375 380 

Leu Asp Asp Leu Val Glu Ala He Gly He Asp Ala Ala Arg Tyr Ser 
385 390 395 400 

Leu He Arg Ser Ser Val Asp Ser Ser Leu Asp He Asp Leu Gly Leu 
405 410 4X5 

Trp Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr Tyr Val Gin Tyr Gly 
420 425 430 

His Ala Arg Leu Cys Ser He Ala Arg Lys Ala Glu Thr Leu Gly Val 
435 440 445 

Thr Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr His Asp Arg Glu Gly 
450 455 460 

Asp Leu He Arg Thr Leu Gly Glu Phe Pro Ala Val Val Lys Ala Ala 
465 470 475 480 

Ala Asp Leu Arg Glu Pro His Arg He Ala Arg Tyr Ala Glu Glu Leu 
485 490 495 

Ala Gly Thr Phe His Arg Phe Tyr Asp Ser Cys His He Leu Pro Lys 
500 505 510 

Val Asp Glu Asp Thr Ala Pro He His Thr Ala Arg Leu Ala Leu Ala 
515 520 525 

Ala Ala Thr Arg Gin Thr Leu Ala Asn Ala Leu His Leu Val Gly Val 
530 535 540 

Ser Ala Pro Glu Lys Met 
545 550 
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<210> 277 
<211> 877 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (877) 

<223> FRXA00975 



<400> 277 

tcttgcagcg gcga, jggcg agccaacgcc agaagacggt tatggcggcg aatacattaa 60 

ggaaattgcg gaggcaatcg tcgaaaagca tcctgaagcg ttg get ttg gag cct 115 

Leu Ala Leu Glu Pro 
1 5 

gee gca ace caa gag ctt ttc cgc get gaa ggc gtg gag atg atg ttc 163 
Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu Gly Val Glu Met Met Phe 
10 15 20 

gag cac ate aaa tct tec ctg cat gag ttc ggc ace gat ttc gat gtc 211 
Glu His He Lys Ser Ser Leu His Glu Phe Gly Thr Asp Phe Asp Val 
25 30 35 



tac tac cac gag aac tec ctg ttc gag tec ggt gcg gtg gac aag gee 
Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser Gly Ala Val Asp Lys Ala 
40 45 50 



gtg aac ctg ctt cgc gac ggc aag gca gtg cgt atg tec aag cgt gca 
Val Asn Leu Leu Arg Asp Gly Lys Ala Val Arg Met Ser Lys Arg Ala 
150 155 160 165 



259 



gtg cag gtg ctg aag gac aac ggc aac ctg tac gaa aac gag ggc get 307 
Val Gin Val Leu Lys Asp Asn Gly Asn Leu Tyr Glu Asn Glu Gly Ala 
55 60 65 

tgg tgg ctg cgt tec ace gaa ttc ggc gat gac aaa gac cgc gtg gtg 355 
Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp Asp Lys Asp Arg Val Val 
70 75 80 85 

ate aag tct gac ggc gac gca gec tac ate get ggc gat ate gcg tac 403 
He Lys Ser Asp Gly Asp Ala Ala Tyr He Ala Gly Asp He Ala Tyr 
90 95 100 

gtg get gat aag ttc tec cgc gga cac aac eta aac ate tac atg ttg 451 
Val Ala Asp Lys Phe Ser Arg Gly His Asn Leu Asn He Tyr Met Leu 
105 HO 115 

ggt get gac cac cat ggt tac ate gcg cgc ctg aag gca gcg gcg gcg 4 99 
Gly Ala Asp His His Gly Tyr He Ala Arg Leu Lys Ala Ala Ala Ala 
120 125 130 

gca ctt ggc tac aag cca gaa ggc gtt gaa gtc ctg att ggc cag atg 547 
Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu Val Leu He Gly Gin Met 
135 140 145 



595 



ggc ace gtg gi . acc eta gat gac etc gtt gaa gca ate ggc ate gat 643 
Gly Thr Val 7a _ Thr Leu Asp Asp Leu Val Glu Ala He Gly He Asp 
170 175 180 
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gcg gcg cgt tac tec ctg ate cgt tec tec gtg gat tct tec ctg gat 691 
Ala Ala Arg Tyr Ser Leu lie Arg Ser Ser Val Asp Ser Ser Leu Asp 
185 190 195 

ate gat etc ggc ctg tgg gaa tec cag tec tec gac aac cct gtg tac 739 
lie Asp Leu Gly Leu Trp Glu Ser Gin Ser Ser Asp Asn Pro Val Tyr 
200 205 210 

tac gtg cag tac gga cac get cgt ctg tgc tec ate gcg cgc aag gca 787 
Tyr Val Gin Tyr Gly His Ala Arg Leu Cys Ser lie Ala Arg Lys Ala 
215 220 225 

gag ace ttg ggt gtc ace gag gaa ggc gca gac eta tct eta ctg ace 835 
Glu Thr Leu Gly Val Thr Glu Glu Gly Ala Asp Leu Ser Leu Leu Thr 
230 235 240 245 

cac gac cgc gaa ggt gat etc ate cgc aca etc gga gag ttc 877 
His Asp Arg Glu Gly Asp Leu lie Arg Thr Leu Gly Glu Phe 
250 255 



<210> 278 
<211> 259 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Leu Ala Leu Glu Pro Ala Ala Thr Gin Glu Leu Phe Arg Ala Glu Gly 
15 10 15 

Val Glu Met Met Phe Glu His lie Lys Ser Ser Leu His Glu Phe Gly 
20 25 30 

Thr Asp Phe Asp Val Tyr Tyr His Glu Asn Ser Leu Phe Glu Ser Gly 
35 40 45 

Ala Val Asp Lys Ala Val Gin Val Leu Lys Asp Asn Gly Asn Leu Tyr 
50 55 60 

Glu Asn Glu Gly Ala Trp Trp Leu Arg Ser Thr Glu Phe Gly Asp Asp 
65 70 75 80 

Lys Asp Arg Val Val lie Lys Ser Asp Gly Asp Ala Ala Tyr lie Ala 
85 90 95 

Gly Asp lie Ala Tyr Val Ala Asp Lys Phe Ser Arg Gly His Asn Leu 
100 105 110 

Asn lie Tyr Met Leu Gly Ala Asp His His Gly Tyr lie Ala Arg Leu 
115 120 125 

Lys Ala Ala Ala Ala Ala Leu Gly Tyr Lys Pro Glu Gly Val Glu Val 
130 135 140 

Leu lie Gly Gin Met Val Asn Leu Leu Arg Asp Gly Lys Ala Val Arg 
145 150 155 160 

Met Ser Lys Arg Ala Gly Thr Val Val Thr Leu Asp Asp Leu Val Glu 
165 170 175 
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Ala lie Gly lie Asp Ala Ala Arg 
180 

Asp Ser Ser Leu Asp lie Asp Leu 
195 200 

Asp Asn Pro Val Tyr Tyr Val Gin 
210 215 

lie Ala Arg Lys Ala Glu Thr Leu 
225 230 

Leu Ser Leu Leu Thr His Asp Arg 
245 




Tyr Ser Leu lie Arg Ser Ser Val 
185 190 

Gly Leu Trp Glu Ser Gin Ser Ser 
205 

Tyr Gly His Ala Arg Leu Cys Ser 
220 

Gly Val Thr Glu Glu Gly Ala Asp 
235 240 

Glu Gly Asp Leu lie Arg Thr Leu 
250 255 



Gly Glu Phe 



<210> 279 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> FRXA00976 

<400> 279 

tatacagaga ccaatgattt ttcattaaaa aggcagggat ttgttataag tatgggtcgt 60 

attctgtgcg acgggtgtac ctcggctaga atttctcccc atg aca cca get gat 115 

Met Thr Pro Ala Asp 
1 5 



etc gca aca ttg att aaa gag acc gcg gta gag gtt ttg acc tec cgc 
Leu Ala Thr Leu lie Lys Glu Thr Ala Val Glu Val Leu Thr Ser Arg 
10 15 20 



cgt aac cca gag cac ggc gat tac gec acc aac att gca ttg cag gtg 
Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn lie Ala Leu Gin Val 
40 45 50 

get aaa aag gtc ggt cag aac cct egg gat ttg get acc tgg ctg gca 
Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu Ala Thr Trp Leu Ala 
55 60 65 

gag gca ttg get gca gat gac gee att gat tct get gaa att get ggc 
Glu Ala Leu Ala Ala Asp Asp Ala lie Asp Ser Ala Glu He Ala Gly 
70 75 80 85 

cca ggc ttt ttg aac att cgc ctt get gca gca gca cag ggt gaa att 
Pro Gly Phe Leu Asn He Arg Leu Ala Ala Ala Ala Gin Gly Glu He 
90 95 100 

gtg gee aag att ctg gca cag ggc gag act ttc gga aac tec gat cac 



163 



gag etc gat act tct gtt ctt ccg gag cag gta gtt gtg gag cgt ccg 211 
Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val Val Val Glu Arg Pro 
25 30 35 



259 



307 



355 



403 



451 
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Val Ala Lys lie Leu Ala Gin Gly Glu Thr Phe Gly Asn Ser Asp His 
105 110 115 



ctt tec cac ttg gac gtg aac etc gag ttc gtt tct gca aac cca acc 499 

Leu Ser His Leu Asp Val Asn Leu Glu Phe Val Ser Ala Asn Pro Thr 

120 125 130 

gga cct att cac ctt ggc gga acc cgc tgg get gee gtg ggt gac tct 547 

Gly Pro lie His Leu Gly Gly Thr Arg Trp Ala Ala Val Gly Asp Ser 

135 140 145 

ttg ggt cgt gtg ctg gag get tec ggc gcg aaa gtg acc cgc gaa tac 595 

Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys Val Thr Arg Glu Tyr 

150 155 160 165 

tac ttc aac gat cac ggt cgc cag ate gat cgt ttc get ttg teg agt 643 

Tyr Phe Asn Asp His Gly Arg Gin lie Asp Arg Phe Ala Leu Ser Ser 

170 175 180 

tct tgc age ggc gaa ggg cga gec aac gee aga aga egg tta tgg egg 691 

Ser Cys Ser Gly Glu Gly Arg Ala Asn Ala Arg Arg Arg Leu Trp Arg 

185 190 195 

cga ata cat taaggaaatt gcggaggcaa teg 723 
Arg lie His 
200 



<210> 280 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Thr Pro Ala Asp Leu Ala Thr : 
1 5 



Leu lie Lys Glu Thr Ala Val Glu 
10 15 



Val Leu Thr Ser Arg Glu Leu Asp Thr Ser Val Leu Pro Glu Gin Val 
20 25 30 

Val Val Glu Arg Pro Arg Asn Pro Glu His Gly Asp Tyr Ala Thr Asn 
35 40 45 

lie Ala Leu Gin Val Ala Lys Lys Val Gly Gin Asn Pro Arg Asp Leu 
50 55 60 

Ala Thr Trp Leu Ala Glu Ala Leu Ala Ala Asp Asp Ala lie Asp Ser 
65 70 75 80 

Ala Glu lie Ala Gly Pro Gly Phe Leu Asn lie Arg Leu Ala Ala Ala 
85 90 95 

Ala Gin Gly Glu lie Val Ala Lys lie Leu Ala Gin Gly Glu Thr Phe 
100 105 110 

Gly Asn Ser Asp His Leu Ser His Leu Asp Val Asn Leu Glu Phe Val 
115 120 125 



Ser Ala Asn Pro Thr Gly Pro lie His Leu Gly Gly Thr Arg Trp Ala 
130 135 140 
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Ala Val Gly Asp Ser Leu Gly Arg Val Leu Glu Ala Ser Gly Ala Lys 
145 150 155 160 

Val Thr Arg Glu Tyr Tyr Phe Asn Asp His Gly Arg Gin lie Asp Arg 
165 170 175 

Phe Ala Leu Ser Ser Ser Cys Ser Gly Glu Gly Arg Ala Asn Ala Arg 
180 185 190 

Arg Arg Leu Trp Arg Arg lie His 
195 200 



<210> 281 
<211> 1804 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1804) 

<223> RXN01730 

<400> 281 

tctgggctgc atgcccgccc tttttgggcg gttgagctta ttgtttaagg ctccagaaac 60 

catcgactga tcaaaaccaa gcggaaggac ttccaccaac gtg ctg cgc act cat 115 

Val Leu Arg Thr His 
1 5 

etc tea ggc gag ctt cgt aaa gaa aac gca ggc cag tea gtt act ctg 163 
Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly Gin Ser Val Thr Leu 
10 15 20 

acc ggc tgg gtc aat cgt cgc cgt gac cac ggt ggc gtg ate ttc ate 211 
Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly Gly Val lie Phe lie 
25 30 35 

gat ctt cgc gac cgt act ggc att gee cag gtt gtt ttc cgc aat gag 259 
Asp Leu Arg Asp Arg Thr Gly lie Ala Gin Val Val Phe Arg Asn Glu 
40 45 50 

gac gtt get gag cgt gca cac gca ctg cgc age gaa ttc gtc eta cgc 307 
Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser Glu Phe Val Leu Arg 
55 60 65 

gtc acc ggc gtc gtc gaa gag cgc cca gaa ggc tct caa aac cct aac 355 
Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly Ser Gin Asn Pro Asn 
70 75 80 85 

ctt gca tec ggc gac att gaa gtc age gtc acc gaa ttt gag gta etc 403 
Leu Ala Ser Gly Asp He Glu Val Ser Val Thr Glu Phe Glu Val Leu 
90 95 100 

aac gag tec get cca ctt cct ttc cag ate gag gat tec tec tct get 451 
Asn Glu Ser Ala Pro Leu Pro Phe Gin He Glu Asp Ser Ser Ser Ala 
105 110 115 



ggt gaa gtc ggc gaa gag acc cgt ctg aag tac cgc tac ctg gac ctg 
Gly Glu Val Gly Glu Glu Thr Arg Leu Lys Tyr Arg Tyr Leu Asp Leu 
120 125 130 



499 
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cgt cgc cca gtt cag gcg aac gcc ctg cgt ctg cgt tct get gec aac 547 
Arg Arg Pro Val Gin Ala Asn Ala Leu Arg Leu Arg Ser Ala Ala Asn 
135 140 145 

aag get gca cgc ace gtg ctg gac age cac gat ttc ace gag ate gag 595 
Lys Ala Ala Arg Thr Val Leu Asp Ser His Asp Phe Thr Glu He Glu 
150 155 160 165 

acc cca acc ttg act cgt tec acc cca gaa ggc gca cgt gac ttc ctg 643 
Thr Pro Thr Leu Thr Arg Ser Thr Pro Glu Gly Ala Arg Asp Phe Leu 
170 175 180 

gtg cca get cgt ctg cgc cca ggc act ttc tac gca ttg cca cag tec 691 
Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr Ala Leu Pro Gin Ser 
185 190 195 

cca cag ctg ttc aag cag ctg ctg cag gtt get ggc atg gag cgc tac 739 
Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala Gly Met Glu Arq Tyr 
200 205 210 

tac cag ate get cgt tgc tac cgc gat gag gat ttc cgt gca gac cgt 787 
Tyr Gin He Ala Arg Cys Tyr Arg Asp Glu Asp Phe Arg Ala Asp Arq 
215 220 225 

cag cca gag ttc acc cag ctg gac gtt gaa atg tec ttc gtg gac cag 835 
Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met Ser Phe Val Asp Gin 
230 235 240 245 

gat gat gtc ate gca ctg ggc gag gag ate ate tct gag gtg tgg aag 883 
Asp Asp Val He Ala Leu Gly Glu Glu He He Ser Glu Val Trp Lys 
250 255 260 

ttg ate gga tat gag ate aag act cca ate cca cgc atg acc tac gcc 931 
Leu He Gly Tyr Glu He Lys Thr Pro He Pro Arg Met Thr Tyr Ala 
265 270 275 

gat gca atg cgt cgc tac ggc tec gac aag cca gac ctg cgc ttc gac 979 
Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro Asp Leu Arg Phe Asp 
280 285 290 

ate gaa ate acc gag tgc acc gag ttc ttc cag gac acc aca ttc cgt 1027 
He Glu He Thr Glu Cys Thr Glu Phe Phe Gin Asp Thr Thr Phe Arg 
295 300 305 

gtg ttc aag aac gaa tat gtc ggc gca gtt gtc atg acc ggt ggt get 1075 
Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val Met Thr Gly Gly Ala 
310 315 320 325 

tec cag cct cgc cgt cag etc gac gca tgg cag gaa tgg gcc aag cag 1123 
Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin Glu Trp Ala Lys Gin 
330 335 340 

cgc ggt get aag gga ctt get tac ate etc gtt ggt gaa gac ggc gag 1171 
Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val Gly Glu Asp Gly Glu 
345 350 355 

ctg tec gga cct gtg get aag aac ate acc gac get gag cgc gca gga 1219 
Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp Ala Glu Arg Ala Gly 
360 365 370 
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ate gca get cac gtt ggc gca cag cca ggc gac tgc ate ttc ttc gca 
lie Ala Ala His Val Gly Ala Gin Pro Gly Asp Cys He Phe Phe Ala 
375 380 385 

gca gga gac acc aag tct tec etc gca ctg etc ggt gca get cgt ggc 
Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu Gly Ala Ala Arg Gly 
390 395 400 405 

gag ate get aag aag etc gac ctg ate aag gaa ggc gac tgg gca ttc 
Glu He Ala Lys Lys Leu Asp Leu He Lys Glu Gly Asp Trp Ala Phe 
410 415 420 

acc tgg ate gtt gac get cca atg ttc gag cca gca gca gac gee acc 
Thr Trp He Val Asp Ala Pro Met Phe Glu Pro Ala Ala Asp Ala Thr 
425 430 435 

gca tec ggt gac gtt gca ctg ggt aac tec aag tgg acc gca gtc cac 
Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys Trp Thr Ala Val His 
440 445 450 

cac gee ttc acc tea cct aag cca gag ttc ctg gac aac ttt gac acc 
His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu Asp Asn Phe Asp Thr 
455 460 465 

aac cca ggt gac gca ctt get tat gca tac gac ate gtg tgc aac ggc 
Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp He Val Cys Asn Gly 
470 475 480 485 

aat gaa ate ggt ggc ggt tec ate cgt ate cac cag cgc gac gtt cag 
Asn Glu He Gly Gly Gly Ser He Arg lie His Gin Arg Asp Val Gin 
490 495 500 

gaa cgc gtt ttc gag gtt atg ggc ate acc ggt gaa gaa gca cgc gag 
Glu Arg Val Phe Glu Val Met Gly He Thr Gly Glu Glu Ala Arg Glu 
505 510 515 

aag ttc ggc ttc ctg ctt gac gee ttc gca ttc ggc gca cct cca cac 
Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe Gly Ala Pro Pro His 
520 525 530 

ggc gga ate gca ttc ggc tgg gac cgc ate gtg tec ctg ctg ggc ggc 
Gly Gly lie Ala Phe Gly Trp Asp Arg He Val Ser Leu Leu Gly Gly 
535 540 545 

ttt gac tec ate cgc gac gtc ate gcg ttc cct aag tec ggt ggc gga 
Phe Asp Ser He Arg Asp Val lie Ala Phe Pro Lys Ser Gly Gly Gly 
550 555 560 565 

ate gac ccc 
lie Asp Pro 



1267 



1315 



1363 



1411 



1459 



1507 



1555 



1603 



1651 



1699 



1747 



1795 



1804 



<210> 282 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Val Leu Arg Thr His Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly 
1 5 10 15 
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Gin Ser Val Thr 
20 

Gly Val He Phe 
35 

Val Phe Arg Asn 
50 



Glu Phe Val Leu 
65 



Ser Gin Asn Pro 



Glu Phe Glu Val 
100 

Asp Ser Ser Ser 
115 



Arg Tyr Leu Asp 
130 



Arg Ser Ala Ala 
145 



Phe Thr Glu He 



Ala Arg Asp Phe 
180 

Ala Leu Pro Gin 
195 

Gly Met Glu Arg 
210 



Phe Arg Ala Asp 
225 



Ser Phe Val Asp 



Ser Glu Val Trp 
260 

Arg Met Thr Tyr 
275 

Asp Leu Arg Phe 
290 



Asp Thr Thr Phe 
305 



Met Thr Gly Gly 




Leu Thr Gly Trp 



He Asp Leu Arg 
40 

Glu Asp Val Ala 
55 

Arg Val Thr Gly 
70 

Asn Leu Ala Ser 
85 

Leu Asn Glu Ser 



Ala Gly Glu Val 
120 

Leu Arg Arg Pro 
135 

Asn Lys Ala Ala 
150 

Glu Thr Pro Thr 
165 

Leu Val Pro Ala 



Ser Pro Gin Leu 
200 

Tyr Tyr Gin He 
215 

Arg Gin Pro Glu 
230 

Gin Asp Asp Val 
245 

Lys Leu He Gly 



Ala Asp Ala Met 
280 

Asp He Glu He 
295 

Arg Val Phe Lys 
310 

Ala Ser Gin Pro 
325 



- 353 - 



Val Asn Arg Arg 
25 



Asp Arg Thr Gly 



Glu Arg Ala His 
60 

Val Val Glu Glu 
75 

Gly Asp He Glu 
90 

Ala Pro Leu Pro 
105 

Gly Glu Glu Thr 



Val Gin Ala Asn 
140 

Arg Thr Val Leu 
155 



Leu Thr Arg Ser 
170 



Arg Leu Arg Pro 
185 



Phe Lys Gin Leu 



Ala Arg Cys Tyr 
220 

Phe Thr Gin Leu 
235 

He Ala Leu Gly 
250 



Tyr Glu He Lys 
265 



Arg Arg Tyr Gly 



Thr Glu Cys Thr 
300 

Asn Glu Tyr Val 
315 



Arg Arg Gin Leu 
330 




Arg Asp His Gly 
30 



He Ala Gin Val 
45 



Ala Leu Arg Ser 



Arg Pro Glu Gly 
80 

Val Ser Val Thr 

95 

Phe Gin He Glu 
110 



Arg Leu Lys Tyr 
125 



Ala Leu Arg Leu 



Asp Ser His Asp 
160 

Thr Pro Glu Gly 
175 

Gly Thr Phe Tyr 
190 



Leu Gin Val Ala 
205 



Arg Asp Glu Asp 



Asp Val Glu Met 
240 

Glu Glu He He 
255 

Thr Pro He Pro 
270 

Ser Asp Lys Pro 
285 

Glu Phe Phe Gin 



Gly Ala Val Val 
320 

Asp Ala Trp Gin 
335 
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Glu Trp Ala Lys Gin Arg Gly Ala Lys Gly Leu Ala Tyr lie Leu Val 
340 345 350 

Gly Glu Asp Gly Glu Leu Ser Gly Pro Val Ala Lys Asn lie Thr Asp 
355 360 365 

Ala Glu Arg Ala Gly lie Ala Ala His Val Gly Ala Gin Pro Gly Asp 
370 375 380 

Cys lie Phe Phe Ala Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu 
385 390 395 400 

Gly Ala Ala Arg Gly Glu lie Ala Lys Lys Leu Asp Leu lie Lys Glu 
405 410 415 

Gly Asp Trp Ala Phe Thr Trp lie Val Asp Ala Pro Met Phe Glu Pro 
420 425 430 

Ala Ala Asp Ala Thr Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys 
435 440 445 

Trp Thr Ala Val His His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu 
450 455 460 

Asp Asn Phe Asp Thr Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp 
465 470 475 480 

lie Val Cys Asn Gly Asn Glu lie Gly Gly Gly Ser lie Arg lie His 
485 490 495 

Gin Arg Asp Val Gin Glu Arg Val Phe Glu Val Met Gly lie Thr Gly 
500 505 510 

Glu Glu Ala Arg Glu Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe 
515 520 525 

Gly Ala Pro Pro His Gly Gly lie Ala Phe Gly Trp Asp Arg lie Val 
530 535 540 

Ser Leu Leu Gly Gly Phe Asp Ser lie Arg Asp Val lie Ala Phe Pro 
545 550 555 560 

Lys Ser Gly Gly Gly lie Asp Pro 
565 



<210> 283 
<211> 1777 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1777) 

<223> FRXA01730 

<400> 283 

tctgggctgc atgcccgccc tttttgggcg gttgagctta ttgtttaagg ctccagaaac 60 

catcgactga tcaaaaccaa gcggaaggac ttccaccaac gtg ctg cgc act cat 115 

Val Leu Arg Thr His 
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etc tea ggc gag ctt cgt aaa gaa aac gca ggc cag tea gtt act ctg 163 
Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly Gin Ser Val Thr Leu 
10 15 20 

acc ggc tgg gtc aat cgt cgc cgt gac cac ggt ggc gtg ate ttc ate 211 
Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly Gly Val lie Phe lie 
25 30 35 

gat ctt cgc gac cgt act ggc att gec cag gtt gtt ttc cgc aat gag 259 
Asp Leu Arg Asp Arg Thr Gly lie Ala Gin Val Val Phe Arg Asn Glu 
40 45 50 

gac gtt get gag cgt gca cac gca ctg cgc age gaa ttc gtc eta cgc 307 
Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser Glu Phe Val Leu Arg 
55 60 65 

gtc acc ggc gtc gtc gaa gag cgc cca gaa ggc tct caa aac cct aac 355 
Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly Ser Gin Asn Pro Asn 
7 0 75 80 85 

ctt gca tec ggc gac att gaa gtc age gtc acc gaa ttt gag gta etc 403 
Leu Ala Ser Gly Asp lie Glu Val Ser Val Thr Glu Phe Glu Val Leu 
90 95 100 

aac gag tec get cca ctt cct ttc cag ate gag gat tec tec tct get 451 
Asn Glu Ser Ala Pro Leu Pro Phe Gin lie Glu Asp Ser Ser Ser Ala 
105 110 115 

ggt gaa gtc ggc gaa gag acc cgt ctg aag tac cgc tac ctg gac ctg 499 
Gly Glu Val Gly Glu Glu Thr Arg Leu Lys Tyr Arg Tyr Leu Asp Leu 
120 125 130 

cgt cgc cca gtt cag gcg aac gee ctg cgt ctg cgt tct get gee aac 547 
Arg Arg Pro Val Gin Ala Asn Ala Leu Arg Leu Arg Ser Ala Ala Asn 
135 140 145 

aag get gca cgc acc gtg ctg gac age cac gat ttc acc gag ate gag 595 
Lys Ala Ala Arg Thr Val Leu Asp Ser His Asp Phe Thr Glu lie Glu 
150 155 160 165 

acc cca acc ttg act cgt tec acc cca gaa ggc gca cgt gac ttc ctg 643 
Thr Pro Thr Leu Thr Arg Ser Thr Pro Glu Gly Ala Arg Asp Phe Leu 
170 175 180 

gtg cca get cgt ctg cgc cca ggc act ttc tac gca ttg cca cag tec 691 
Val Pro Ala Arg Leu Arg Pro Gly Thr Phe Tyr Ala Leu Pro Gin Ser 
185 190 195 

cca cag ctg ttc aag cag ctg ctg cag gtt get ggc atg gag cgc tac 739 
Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala Gly Met Glu Arg Tyr 
200 205 210 

tac cag ate get cgt tgc tac cgc gat gag gat ttc cgt gca gac cgt 787 
Tyr Gin lie Ala Arg Cys Tyr Arg Asp Glu Asp Phe Arg Ala Asp Arg 
215 220 225 

cag cca gag ttc acc cag ctg gac gtt gaa atg tec ttc gtg gac cag 835 
Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met Ser Phe Val Asp Gin 
230 235 240 245 
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gat gat gtc ate gca ctg ggc gag gag ate ate tct gag gtg tgg aag 883 
Asp Asp Val lie Ala Leu Gly Glu Glu lie lie Ser Glu Val Trp Lys 
250 255 260 

ttg ate gga tat gag ate aag act cca ate cca cgc atg ace tac gee 931 
Leu lie Gly Tyr Glu lie Lys Thr Pro lie Pro Arg Met Thr Tyr Ala 
265 270 275 

gat gca atg cgt cgc tac ggc tec gac aag cca gac ctg cgc ttc gac 979 
Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro Asp Leu Arg Phe Asp 
280 285 290 

ate gaa ate acc gag tgc acc gag ttc ttc cag gac ace aca ttc cgt 1027 
He Glu He Thr Glu Cys Thr Glu Phe Phe Gin Asp Thr Thr Phe Arg 
295 300 305 

gtg ttc aag aac gaa tat gtc ggc gca gtt gtc atg acc ggt ggt get 1075 
Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val Met Thr Gly Gly Ala 
310 315 320 325 

tec cag cct cgc cgt cag etc gac gca tgg cag gaa tgg gee aag cag 1123 
Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin Glu Trp Ala Lys Gin 
330 335 340 

cgc ggt get aag gga ctt get tac ate etc gtt ggt gaa gac ggc gag 1171 
Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val Gly Glu Asp Gly Glu 
345 350 355 

ctg tec gga cct gtg get aag aac ate acc gac get gag cgc gca gga 1219 
Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp Ala Glu Arg Ala Gly 
360 365 370 

ate gca get cac gtt ggc gca cag cca ggc gac tgc ate ttc ttc gca 1267 
He Ala Ala His Val Gly Ala Gin Pro Gly Asp Cys He Phe Phe Ala 
375 380 385 

gca gga gac acc aag tct tec etc gca ctg etc ggt gca get cgt ggc 1315 
Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu Gly Ala Ala Arg Gly 
390 395 400 405 

gag ate get aag aag etc gac ctg ate aag gaa ggc gac tgg gca ttc 1363 
Glu He Ala Lys Lys Leu Asp Leu He Lys Glu Gly Asp Trp Ala Phe 
410 415 420 

acc tgg ate gtt gac get cca atg ttc gag cca gca gca gac gee acc 1411 
Thr Trp He Val Asp Ala Pro Met Phe Glu Pro Ala Ala Asp Ala Thr 
425 430 435 

gca tec ggt gac gtt gca ctg ggt aac tec aag tgg acc gca gtc cac 1459 
Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys Trp Thr Ala Val His 
440 445 450 

cac gee ttc acc tea cct aag cca gag ttc ctg gac aac ttt gac acc 1507 
His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu Asp Asn Phe Asp Thr 
455 460 465 



aac cca ggt gac gca ctt get tat gca tac gac ate gtg tgc aac ggc 
Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp He Val Cys Asn Gly 
470 475 480 485 



1555 
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aat gaa ate ggt ggc ggt tec ate cgt ate cac cag cgc gac gtt cag 1603 

Asn Glu He Gly Gly Gly Ser He Arg He His Gin Arg Asp Val Gin 
490 495 500 

gaa cgc gtt ttc gag gtt atg ggc ate acc ggt gaa gaa gca cgc gag 1651 

Glu Arg Val Phe Glu Val Met Gly He Thr Gly Glu Glu Ala Arg Glu 
505 510 515 

aag ttc ggc ttc ctg ctt gac gee ttc gca ttc ggc gca cct cca cac 1699 

Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe Gly Ala Pro Pro His 
520 525 530 

ggc gga ate gca ttc ggc tgg gac cgc ate gtg tec ctg ctg ggc ggc 1747 

Gly Gly He Ala Phe Gly Trp Asp Arg He Val Ser Leu Leu Gly Gly 

535 540 545 

ttt gac tec ate cgc gac gtc ate gcg ttc 1777 

Phe Asp Ser He Arg Asp Val He Ala Phe 

550 555 



<210> 284 
<211> 559 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Val Leu Arg Thr His Leu Ser Gly Glu Leu Arg Lys Glu Asn Ala Gly 
15 10 15 

Gin Ser Val Thr Leu Thr Gly Trp Val Asn Arg Arg Arg Asp His Gly 
20 25 30 

Gly Val He Phe He Asp Leu Arg Asp Arg Thr Gly He Ala Gin Val 
35 40 45 

Val Phe Arg Asn Glu Asp Val Ala Glu Arg Ala His Ala Leu Arg Ser 
50 55 60 

Glu Phe Val Leu Arg Val Thr Gly Val Val Glu Glu Arg Pro Glu Gly 
65 70 75 80 

Ser Gin Asn Pro Asn Leu Ala Ser Gly Asp He Glu Val Ser Val Thr 
85 90 95 

Glu Phe Glu Val Leu Asn Glu Ser Ala Pro Leu Pro Phe Gin He Glu 
100 105 110 



Asp Ser Ser Ser Ala Gly Glu Val 

115 120 

Arg Tyr Leu Asp Leu Arg Arg Pro 

130 135 

Arg Ser Ala Ala Asn Lys Ala Ala 

145 150 

Phe Thr Glu He Glu Thr Pro Thr 
165 

Ala Arg Asp Phe Leu Val Pro Ala 



Gly Glu Glu Thr Arg Leu Lys Tyr 
125 

Val Gin Ala Asn Ala Leu Arg Leu 
140 

Arg Thr Val Leu Asp Ser His Asp 
155 160 

Leu Thr Arg Ser Thr Pro Glu Gly 
170 175 

Arg Leu Arg Pro Gly Thr Phe Tyr 
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180 185 190 

Ala Leu Pro Gin Ser Pro Gin Leu Phe Lys Gin Leu Leu Gin Val Ala 
195 200 205 

Gly Met Glu Arg Tyr Tyr Gin He Ala Arg Cys Tyr Arg Asp Glu Asp 
210 215 220 

Phe Arg Ala Asp Arg Gin Pro Glu Phe Thr Gin Leu Asp Val Glu Met 
225 230 235 240 

Ser Phe Val Asp Gin Asp Asp Val He Ala Leu Gly Glu Glu He He 
245 250 255 

Ser Glu Val Trp Lys Leu lie Gly Tyr Glu He Lys Thr Pro He Pro 
260 265 270 

Arg Met Thr Tyr Ala Asp Ala Met Arg Arg Tyr Gly Ser Asp Lys Pro 
275 280 285 

Asp Leu Arg Phe Asp He Glu He Thr Glu Cys Thr Glu Phe Phe Gin 
290 295 300 

Asp Thr Thr Phe Arg Val Phe Lys Asn Glu Tyr Val Gly Ala Val Val 
305 310 315 320 

Met Thr Gly Gly Ala Ser Gin Pro Arg Arg Gin Leu Asp Ala Trp Gin 
325 330 335 

Glu Trp Ala Lys Gin Arg Gly Ala Lys Gly Leu Ala Tyr He Leu Val 
340 345 350 

Gly Glu Asp Gly Glu Leu Ser Gly Pro Val Ala Lys Asn He Thr Asp 
355 360 365 

Ala Glu Arg Ala Gly He Ala Ala His Val Gly Ala Gin Pro Gly Asp 
370 375 380 

Cys He Phe Phe Ala Ala Gly Asp Thr Lys Ser Ser Leu Ala Leu Leu 
385 390 395 400 

Gly Ala Ala Arg Gly Glu He Ala Lys Lys Leu Asp Leu He Lys Glu 
405 410 415 

Gly Asp Trp Ala Phe Thr Trp He Val Asp Ala Pro Met Phe Glu Pro 
420 425 430 

Ala Ala Asp Ala Thr Ala Ser Gly Asp Val Ala Leu Gly Asn Ser Lys 
435 440 445 

Trp Thr Ala Val His His Ala Phe Thr Ser Pro Lys Pro Glu Phe Leu 
450 455 460 

Asp Asn Phe Asp Thr Asn Pro Gly Asp Ala Leu Ala Tyr Ala Tyr Asp 
465 470 475 480 

He Val Cys Asn Gly Asn Glu He Gly Gly Gly Ser He Arg He His 
485 490 495 

Gin Arg Asp Val Gin Glu Arg Val Phe Glu Val Met Gly He Thr Gly 
500 505 510 
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Glu Glu Ala Arg Glu Lys Phe Gly Phe Leu Leu Asp Ala Phe Ala Phe 
515 520 525 

Gly Ala Pro Pro His Gly Gly He Ala Phe Gly Trp Asp Arg He Val 
530 535 540 

Ser Leu Leu Gly Gly Phe Asp Ser He Arg Asp Val He Ala Phe 
545 550 555 



<210> 285 
<211> 1503 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1480) 
<223> RXA00314 

<400> 285 

agcgggagcc aacctgctca acgtcgcaaa gaaagaagcg gtgccagcaa caccataagt 60 

tgaaaccttg agtgttcgca cacaggttag actaggggac gtg act eta cgc ate 115 

Val Thr Leu Arg He 

1 5 

ttt gac ace ggt ace cgt acg ctt cga gat ttt aaa cct gtt caa cca 163 

Phe Asp Thr Gly Thr Arg Thr Leu Arg Asp Phe Lys Pro Val Gin Pro 
10 15 20 

ggt cat gec teg gtg tac ctg tgt ggt gee acc ccg caa tct tea ccc 211 
Gly His Ala Ser Val Tyr Leu Cys Gly Ala Thr Pro Gin Ser Ser Pro 
25 30 35 

cac att gga cat gtt cgt tea gca gta gcg ttt gat att ttg cgc cgc 259 
His He Gly His Val Arg Ser Ala Val Ala Phe Asp He Leu Arg Arg 
40 45 50 

tgg etc atg get aag gga ctt gat gtg gca ttt gtt cgc aat gtc act 307 
Trp Leu Met Ala Lys Gly Leu Asp Val Ala Phe Val Arg Asn Val Thr 
55 60 65 

gat ate gat gac aag att etc acc aag gca tct gaa aat ggt cgc cct 355 
Asp He Asp Asp Lys He Leu Thr Lys Ala Ser Glu Asn Gly Arg Pro 
70 75 80 85 

tgg tgg gaa tgg gtg tec acc tat gaa cgt gaa ttc acc tgg acg tac 403 
Trp Trp Glu Trp Val Ser Thr Tyr Glu Arg Glu Phe Thr Trp Thr Tyr 
90 95 100 

aac acg ttg ggt gtg ctt cct cca tea acg gag cct cgt gca aca ggc 451 
Asn Thr Leu Gly Val Leu Pro Pro Ser Thr Glu Pro Arg Ala Thr Gly 
105 HO 115 

cac gtc act cag atg att aag tac atg cag cgc ttg att gat aac ggc 499 
His Val Thr Gin Met He Lys Tyr Met Gin Arg Leu He Asp Asn Gly 
120 125 130 

ttt get tac gec gtt gat ggc tct gtg tac ttt gat gtc gca gcg tgg 547 
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Phe Ala Tyr Ala Val Asp Gly Ser Val Tyr Phe Asp Val Ala Ala Trp 
135 140 145 

tec aag get gaa gga tct gac tat ggt tct ttg tec gga aac cgt gtt 595 
Ser Lys Ala Glu Gly Ser Asp Tyr Gly Ser Leu Ser Gly Asn Arg Val 
150 155 160 165 

gaa gat atg gag cag ggc gag ccc gat aac ttt ggt aag egg ggg cca 643 
Glu Asp Met Glu Gin Gly Glu Pro Asp Asn Phe Gly Lys Arg Gly Pro 
170 175 180 

cag gac ttt get ctg tgg aag get gec aaa ccg ggt gag ccg tea tgg 691 
Gin Asp Phe Ala Leu Trp Lys Ala Ala Lys Pro Gly Glu Pro Ser Trp 
185 190 195 

cca ace cct tgg gga gac ggc egg ccg ggt tgg cat ttg gaa tgc tct 739 
Pro Thr Pro Trp Gly Asp Gly Arg Pro Gly Trp His Leu Glu Cys Ser 
200 205 210 

gec atg gee ace tac tat ttg ggt gag caa ttt gat att cac tgt ggt 787 
Ala Met Ala Thr Tyr Tyr Leu Gly Glu Gin Phe Asp He His Cys Gly 
215 220 225 

ggt ttg gat ctg caa ttt cca cac cat gaa aat gaa att gee cag gca 835 
Gly Leu Asp Leu Gin Phe Pro His His Glu Asn Glu He Ala Gin Ala 
230 235 240 245 

cat gcg get ggc gat aaa ttt gec aac tac tgg atg cac aat cac tgg 883 
His Ala Ala Gly Asp Lys Phe Ala Asn Tyr Trp Met His Asn His Trp 
250 255 260 

gta aca atg gec ggc gag aaa atg tec aag tct ttg ggc aat gtt ttg 
Val Thr Met Ala Gly Glu Lys Met Ser Lys Ser Leu Gly Asn Val Leu 
265 270 275 

get gtg ccg gaa atg eta aag cag gtt cgt cct gtc gag ctt cgt tat 
Ala Val Pro Glu Met Leu Lys Gin Val Arg Pro Val Glu Leu Arg Tyr 
280 285 290 

tac ctt ggg tct gec cat tac cgt tec gtc ctt gag tat tec gag age 
Tyr Leu Gly Ser Ala His Tyr Arg Ser Val Leu Glu Tyr Ser Glu Ser 
295 300 305 

get ttg agt gaa get gcg gtg ggt tac cgt cgc att gag tct ttc ctt 
Ala Leu Ser Glu Ala Ala Val Gly Tyr Arg Arg He Glu Ser Phe Leu 
310 315 320 325 



931 



979 



1027 



1075 



gag cgt gtg ggg gat gtt gag gta ggc gag tgg acg cca ggt ttt gaa 1123 

Glu Arg Val Gly Asp Val Glu Val Gly Glu Trp Thr Pro Gly Phe Glu 
330 335 340 

gtt gcg atg gat gag gat att gca gtt cct aag get ttg get gaa ate 1171 

Val Ala Met Asp Glu Asp He Ala Val Pro Lys Ala Leu Ala Glu He 

345 350 355 

cat aac get gtc cgc gag ggc aat get gec ttg gat aag ggt gat cgt 1219 

His Asn Ala Val Arg Glu Gly Asn Ala Ala Leu Asp Lys Gly Asp Arg 
360 365 370 



gag gca gcg gag aag ctt get tec teg gtt cgt gcg atg act ggc gtt 
Glu Ala Ala Glu Lys Leu Ala Ser Ser Val Arg Ala Met Thr Gly Val 



1267 



BGI-127CP -361 



375 380 385 

ttg ggc ttc gac ccc gtt gaa tgg ggt tea gat gca ggc get gat ggc 1315 
Leu Gly Phe Asp Pro Val Glu Trp Gly Ser Asp Ala Gly Ala Asp Gly 
390 395 400 405 

aag gca gat aag gcg ctt gat gtg ctg att tct teg gag ctt gag cgt 1363 
Lys Ala Asp Lys Ala Leu Asp Val Leu lie Ser Ser Glu Leu Glu Arg 
410 415 420 

cgt gca act get cgt get gag aag aat tgg gcg gtt get gat gag gtt 14 11 
Arg Ala Thr Ala Arg Ala Glu Lys Asn Trp Ala Val Ala Asp Glu Val 
425 430 435 

cga gat cgt ctt gee gat get ggt att gag gtt gtg gat ace gca gat 1459 
Arg Asp Arg Leu Ala Asp Ala Gly lie Glu Val Val Asp Thr Ala Asp 
440 445 450 

ggc get aca tgg aaa ttg cag taattacaga cacttttaag gag 1503 
Gly Ala Thr Trp Lys Leu Gin 
455 460 



<210> 286 
<211> 460 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Val Thr Leu Arg lie Phe Asp Thr Gly Thr Arg Thr Leu Arg Asp Phe 
1 5 10 15 

Lys Pro Val Gin Pro Gly His Ala Ser Val Tyr Leu Cys Gly Ala Thr 
20 25 30 

Pro Gin Ser Ser Pro His He Gly His Val Arg Ser Ala Val Ala Phe 
35 40 45 

Asp He Leu Arg Arg Trp Leu Met Ala Lys Gly Leu Asp Val Ala Phe 
50 55 60 

Val Arg Asn Val Thr Asp He Asp Asp Lys He Leu Thr Lys Ala Ser 
65 70 75 80 

Glu Asn Gly Arg Pro Trp Trp Glu Trp Val Ser Thr Tyr Glu Arg Glu 
85 90 95 

Phe Thr Trp Thr Tyr Asn Thr Leu Gly Val Leu Pro Pro Ser Thr Glu 
100 105 110 

Pro Arg Ala Thr Gly His Val Thr Gin Met He Lys Tyr Met Gin Arg 
115 120 125 

Leu He Asp Asn Gly Phe Ala Tyr Ala Val Asp Gly Ser Val Tyr Phe 
130 135 140 

Asp Val Ala Ala Trp Ser Lys Ala Glu Gly Ser Asp Tyr Gly Ser Leu 
145 150 155 160 

Ser Gly Asn Arg Val Glu Asp Met Glu Gin Gly Glu Pro Asp Asn Phe 
165 170 175 



BGI-I27CP 



-362 - 



Gly Lys Arg Gly Pro Gin Asp Phe Ala Leu Trp Lys Ala Ala Lys Pro 
180 185 190 

Gly Glu Pro Ser Trp Pro Thr Pro Trp Gly Asp Gly Arg Pro Gly Trp 
155 200 205 

His Leu Glu Cys Ser Ala Met Ala Thr Tyr Tyr Leu Gly Glu Gin Phe 
210 215 220 

Asp lie His Cys Gly Gly Leu Asp Leu Gin Phe Pro His His Glu Asn 
225 230 235 240 

Glu lie Ala Gin Ala His Ala Ala Gly Asp Lys Phe Ala Asn Tyr Trp 
245 250 255 

Met His Asn His Trp Val Thr Met Ala Gly Glu Lys Met Ser Lys Ser 
260 265 270 

Leu Gly Asn Val Leu Ala Val Pro Glu Met Leu Lys Gin Val Arg Pro 
275 280 285 

Val Glu Leu Arg Tyr Tyr Leu Gly Ser Ala His Tyr Arg Ser Val Leu 
290 295 300 

Glu Tyr Ser Glu Ser Ala Leu Ser Glu Ala Ala Val Gly Tyr Arg Arg 
305 310 315 320 

lie Glu Ser Phe Leu Glu Arg Val Gly Asp Val Glu Val Gly Glu Trp 
325 330 335 

Thr Pro Gly Phe Glu Val Ala Met Asp Glu Asp lie Ala Val Pro Lys 
340 345 350 

Ala Leu Ala Glu He His Asn Ala Val Arg Glu Gly Asn Ala Ala Leu 
355 360 365 

Asp Lys Gly Asp Arg Glu Ala Ala Glu Lys Leu Ala Ser Ser Val Arg 
370 375 380 

Ala Met Thr Gly Val Leu Gly Phe Asp Pro Val Glu Trp Gly Ser Asp 
385 390 395 400 

Ala Gly Ala Asp Gly Lys Ala Asp Lys Ala Leu Asp Val Leu He Ser 
405 410 415 

Ser Glu Leu Glu Arg Arg Ala Thr Ala Arg Ala Glu Lys Asn Trp Ala 
420 425 430 

Val Ala Asp Glu Val Arg Asp Arg Leu Ala Asp Ala Gly lie Glu Val 
435 440 445 

Val Asp Thr Ala Asp Gly Ala Thr Trp Lys Leu Gin 
450 455 460 



<210> 287 
<211> 1383 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-127CP 




<220> 

<221> CDS 

<222> (101) . . (1360) 

<223> RXA02204 



<400> 287 

taggacgtgt ctccgcgctg aacttgtgca atgagcctgc acatagcttg caaatagctt 60 

gtcgcggaaa taattacgga aagaagatag agtaaaaccc atg caa tct tgg cct 115 

Met Gin Ser Trp Pro 
1 5 

aca cct gaa gta cct get etc get ggc acg cct gtg cct ttg gaa ttg 163 
Thr Pro Glu Val Pro Ala Leu Ala Gly Thr Pro Val Pro Leu Glu Leu 
10 15 20 

ttc gac act gca gat cag gaa gta cgc ctg gtt gaa acc cca cct gec 211 
Phe Asp Thr Ala Asp Gin Glu Val Arg Leu Val Glu Thr Pro Pro Ala 
25 30 35 

gga tec gac aca ccg gtt ggc atg tac gtc tgt ggc ate act ccc tac 259 
Gly Ser Asp Thr Pro Val Gly Met Tyr Val Cys Gly He Thr Pro Tyr 
40 45 50 

gac tec aca cac ttg ggg cac gcg gcg aca tac etc get ttc gat ctg 307 
Asp Ser Thr His Leu Gly His Ala Ala Thr Tyr Leu Ala Phe Asp Leu 
55 60 65 



ate tac cgc ate ctg ctg gac aat gat cac gat gtc cac tac gtc caa 
He Tyr Arg He Leu Leu Asp Asn Asp His Asp Val His Tyr Val Gin 
70 75 80 85 



355 



aac ate acc gat gtc gat gac cct ctg ttt gaa cgc gca gee cgc gac 403 
Asn He Thr Asp Val Asp Asp Pro Leu Phe Glu Arg Ala Ala Arg Asp 
9 ° 95 100 

ggc gtc gac tgg cgc gac etc ggc acc age caa ate aac etc ttc cgc 451 
Gly Val Asp Trp Arg Asp Leu Gly Thr Ser Gin He Asn Leu Phe Arg 
!05 110 115 

age gat atg gaa gee ctg age ate att ccg ccg aag gac tac ate ggt 499 
Ser Asp Met Glu Ala Leu Ser He He Pro Pro Lys Asp Tyr He Glv 
120 125 130 

gcg att gag tec ate gac gaa gtc att gag atg gtc aag acg ctt etc 547 
Ala He Glu Ser He Asp Glu Val He Glu Met Val Lys Thr Leu Leu 
135 140 145 



gac gaa ggc gee gcg tac ate gtc gag 

Asp Glu Gly Ala Ala Tyr lie Val Glu 
150 155 

tac gca tea ate aac gee aca gac aaa 

Tyr Ala Ser He Asn Ala Thr Asp Lys 
170 

gac gca gcg acc atg get gag ttc ttc 

Asp Ala Ala Thr Met Ala Glu Phe Phe 

185 190 



gac gee gaa tat cca gat gtc 595 

Asp Ala Glu Tyr Pro Asp Val 

160 165 

ttt ggc tac gag tec aat tac 643 

Phe Gly Tyr Glu Ser Asn Tyr 
175 180 

gca gaa cgc ggc ggc gac cca 691 

Ala Glu Arg Gly Gly Asp Pro 
195 



gag cgt ccc ggc aag aaa aac ccc atg gat gee etc ctg tgg cgc gca 



739 



BGI-127CP - 364- 



Glu Arg Pro Gly Lys Lys Asn Pro Met Asp Ala Leu Leu Trp Arg Ala 

200 205 210 

gcc cgc gaa ggt gaa cca age tgg gaa tec cca ttc ggc gca ggt cgt 787 

Ala Arg Glu Gly Glu Pro Ser Trp Glu Ser Pro Phe Gly Ala Gly Arg 
215 220 225 

cct ggc tgg cac ate gag tgt tea gca ate get ace aac cgc eta gga 835 

Pro Gly Trp His lie Glu Cys Ser Ala lie Ala Thr Asn Arg Leu Gly 
230 235 240 245 

cac age ttt gat ate caa ggt ggc ggc tct gac ctg ate ttc cct cac 883 

His Ser Phe Asp lie Gin Gly Gly Gly Ser Asp Leu lie Phe Pro His 
250 255 260 

cac gag ttc tec gca gcg cac gcc gaa gca get cac ggt gtc gag cgc 931 

His Glu Phe Ser Ala Ala His Ala Glu Ala Ala His Gly Val Glu Arg 

265 270 275 



atg get aag cac tac gtc cac get ggc atg ata tec caa gat ggc gtg 
Met Ala Lys His Tyr Val His Ala Gly Met lie Ser Gin Asp Gly Val 
280 285 290 



979 



aaa atg tec aag tct ttg ggc aac ctg gaa ttt gtt tec cgc etc ace 1027 

Lys Met Ser Lys Ser Leu Gly Asn Leu Glu Phe Val Ser Arg Leu Thr 
295 300 305 

get gca ggc cac gag ccc ggc gcg ate cgc etc ggt gtt ttt gcc aac 1075 

Ala Ala Gly His Glu Pro Gly Ala lie Arg Leu Gly Val Phe Ala Asn 

310 315 320 325 

cat tac cgt ggc aac cgt gat tgg aac gca gag age etc gcc ace gca 1123 

His Tyr Arg Gly Asn Arg Asp Trp Asn Ala Glu Ser Leu Ala Thr Ala 
330 335 340 

gaa cag cgt eta gca ace tgg cgt gaa gca gca cga get gca ace aat 1171 

Glu Gin Arg Leu Ala Thr Trp Arg Glu Ala Ala Arg Ala Ala Thr Asn 
345 350 355 

agg gaa gat gcc att gca gtt gtc gag cag ctt cgt gca cac eta tct 1219 

Arg Glu Asp Ala lie Ala Val Val Glu Gin Leu Arg Ala His Leu Ser 
360 365 370 

get gac ctt gat act ccc ggc gcg etc gcc gcg gta gat aat tgg gca 1267 

Ala Asp Leu Asp Thr Pro Gly Ala Leu Ala Ala Val Asp Asn Trp Ala 
375 380 385 

gcg ggt ate gac acc acg acc gat tea aaa gag ttc ace gag gta gga 1315 

Ala Gly lie Asp Thr Thr Thr Asp Ser Lys Glu Phe Thr Glu Val Gly 

390 395 400 405 

aac ate gtg gtc gca gcc att gat gcc etc ctg ggc gtg cag etc 1360 

Asn lie Val Val Ala Ala lie Asp Ala Leu Leu Gly Val Gin Leu 
410 415 420 

taggaaattt caggaacaat aca 1383 



<210> 288 
<211> 420 
<212> PRT 



BGI-127CP _ 365 . 



<213> Corynebacterium glutamicum 
<400> 288 

Met Gin Ser Trp Pro Thr Pro Glu Val Pro Ala Leu Ala Gly Thr Pro 
1 5 10 15 

Val Pro Leu Glu Leu Phe Asp Thr Ala Asp Gin Glu Val Arg Leu Val 
20 25 30 

Glu Thr Pro Pro Ala Gly Ser Asp Thr Pro Val Gly Met Tyr Val Cys 
35 40 45 

Gly He Thr Pro Tyr Asp Ser Thr His Leu Gly His Ala Ala Thr Tyr 
50 55 60 

Leu Ala Phe Asp Leu He Tyr Arg He Leu Leu Asp Asn Asp His Asp 
65 70 75 80 

Val His Tyr Val Gin Asn He Thr Asp Val Asp Asp Pro Leu Phe Glu 
85 90 95 

Arg Ala Ala Arg Asp Gly Val Asp Trp Arg Asp Leu Gly Thr Ser Gin 
100 105 HO 

He Asn Leu Phe Arg Ser Asp Met Glu Ala Leu Ser He He Pro Pro 
115 120 125 

Lys Asp Tyr He Gly Ala He Glu Ser He Asp Glu Val He Glu Met 
130 135 140 

Val Lys Thr Leu Leu Asp Glu Gly Ala Ala Tyr He Val Glu Asp Ala 
145 150 155 160 

Glu Tyr Pro Asp Val Tyr Ala Ser He Asn Ala Thr Asp Lys Phe Gly 
165 170 175 

Tyr Glu Ser Asn Tyr Asp Ala Ala Thr Met Ala Glu Phe Phe Ala Glu 
180 185 190 

Arg Gly Gly Asp Pro Glu Arg Pro Gly Lys Lys Asn Pro Met Asp Ala 
195 200 205 

Leu Leu Trp Arg Ala Ala Arg Glu Gly Glu Pro Ser Trp Glu Ser Pro 
21° 215 220 

Phe Gly Ala Gly Arg Pro Gly Trp His He Glu Cys Ser Ala He Ala 
225 230 235 240 

Thr Asn Arg Leu Gly His Ser Phe Asp He Gin Gly Gly Gly Ser Asp 
245 250 255 

Leu lie Phe Pro His His Glu Phe Ser Ala Ala His Ala Glu Ala Ala 
260 265 270 

His Gly Val Glu Arg Met Ala Lys His Tyr Val His Ala Gly Met He 
275 280 285 

Ser Gin Asp Gly Val Lys Met Ser Lys Ser Leu Gly Asn Leu Glu Phe 
290 295 300 

Val Ser Arg Leu Thr Ala Ala Gly His Glu Pro Gly Ala He Arg Leu 



BGM27CP _ 366 _ 



305 310 3X5 



320 



Gly Val Phe Ala Asn His Tyr Arg Gly Asn Arg Asp Trp Asn Ala Glu 
325 330 335 

Ser Leu Ala Thr Ala Glu Gin Arg Leu Ala Thr Trp Arg Glu Ala Ala 
340 345 350 

Arg Ala Ala Thr Asn Arg Glu Asp Ala He Ala Val Val Glu Gin Leu 
355 360 365 

Arg Ala His Leu Ser Ala Asp Leu Asp Thr Pro Gly Ala Leu Ala Ala 
370 375 380 

Val Asp Asn Trp Ala Ala Gly He Asp Thr Thr Thr Asp Ser Lys Glu 
385 390 395 400 

Phe Thr Glu Val Gly Asn lie Val Val Ala Ala He Asp Ala Leu Leu 
405 410 415 

Gly Val Gin Leu 
420 



<210> 289 

<211> 1532 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1509) 

<223> RXA01124 

<400> 289 

egg tgg gtg egg get att aac atg gcc tgc atg act gat gtt cgt gtt 48 

Arg Trp Val Arg Ala He Asn Met Ala Cys Met Thr Asp Val Arg Val 

15 10 15 

cgt ttc tgc cca teg ccc acc ggc ace cca cac gtt gga ctt gtg cgc 96 
Arg Phe Cys Pro Ser Pro Thr Gly Thr Pro His Val Gly Leu Val Arg 
20 25 30 

acc gcg ctg ttc aac tgg gca tat get cgc cac act gga ggc aag tta 144 
Thr Ala Leu Phe Asn Trp Ala Tyr Ala Arg His Thr Gly Gly Lys Leu 
35 40 45 

gtt ttc cgc att gag gae act gac get gcc cgc gat tec gag gag tct 192 
Val Phe Arg He Glu Asp Thr Asp Ala Ala Arg Asp Ser Glu Glu Ser 
50 55 60 

tac tec gcc ate ate gat tec ctg cgc tgg ttg gga atg gac tgg gat 240 
Tyr Ser Ala He He Asp Ser Leu Arg Trp Leu Gly Met Asp Trp Asp 
65 70 75 80 

gag ggt gtg gaa aag ggc ggc ccg cat gag ccc tac cgc cag teg cag 288 
Glu Gly Val Glu Lys Gly Gly Pro His Glu Pro Tyr Arg Gin Ser Gin 
85 90 95 

cgc aag gac ate tat cag gat gtg ttg aag cag ctt ate gac gcc ggt 336 
Arg Lys Asp He Tyr Gin Asp Val Leu Lys Gin Leu He Asp Ala Gly 



BGI-127CP _ 367 



100 105 110 

gaa gtc tac cca get tat tec ace gcg gaa gag gtt gag gag cga cac 384 
Glu Val Tyr Pro Ala Tyr Ser Thr Ala Glu Glu Val Glu Glu Arg His 
H5 120 125 

aag get get ggc cgc gat cca aag etc ggc tac gac aac ttt gac cgt 432 
Lys Ala Ala Gly Arg Asp Pro Lys Leu Gly Tyr Asp Asn Phe Asp Arg 
!30 135 140 

gat etc ace gaa gag cag gtc gca gca ttt gag get gag ggg cgt aag 480 
Asp Leu Thr Glu Glu Gin Val Ala Ala Phe Glu Ala Glu Gly Arg Lys 
145 150 155 160 

cct gtg tgg cgt ctg cgc atg cca gag cag gat tgg aag tgg act gac 528 
Pro Val Trp Arg Leu Arg Met Pro Glu Gin Asp Trp Lys Trp Thr Asp 
165 170 175 

ctg gtc cgc ggt gaa gtt gag ttc aag teg ttc acc cag cct gac ttc 576 
Leu Val Arg Gly Glu Val Glu Phe Lys Ser Phe Thr Gin Pro Asp Phe 
180 185 190 

gtg gtt get cgt tec aac ggt gag cct ttg tac acc ctg gtc aac cct 624 
Val Val Ala Arg Ser Asn Gly Glu Pro Leu Tyr Thr Leu Val Asn Pro 
195 200 205 

gtt gat gat gcg ttg atg gaa gtc acc cat gtg ctg cgt ggt gag gat 672 
Val Asp Asp Ala Leu Met Glu Val Thr His Val Leu Arg Gly Glu Asp 
21° 215 220 

ctt ttg cca teg act cct cgt cag ctt get ctg tat gag gcg etc aag 720 
Leu Leu Pro Ser Thr Pro Arg Gin Leu Ala Leu Tyr Glu Ala Leu Lys 
225 230 235 240 

cgc att ggc gtg gca aag gee acc cca gee ttt ggt cac ctg cca ttt 768 
Arg lie Gly Val Ala Lys Ala Thr Pro Ala Phe Gly His Leu Pro Phe 
245 250 255 



gtg atg ggt gag ggc aac aag aag ctg tct aag cgt gat cca cag tec 

Val Met Gly Glu Gly Asn Lys Lys Leu Ser Lys Arg Asp Pro Gin Ser 

260 265 270 

age ctg ttc aac cac cgt gac aac ggc ate ate cca gag ggc atg etc 

Ser Leu Phe Asn His Arg Asp Asn Gly He He Pro Glu Gly Met Leu 

275 280 285 

aac tac ctg gcg ctg ctg ggt tgg tea ctg tct get gat cag gac att 

Asn Tyr Leu Ala Leu Leu Gly Trp Ser Leu Ser Ala Asp Gin Asp He 

290 295 300 

ttc ggt gtc gat gag ttg ate get aac ttt gat gtc get gac gtg ttg 

Phe Gly Val Asp Glu Leu He Ala Asn Phe Asp Val Ala Asp Val Leu 

305 310 315 320 



gat cac ate cga ctt ctg gag cct aag gat ttc gag get cgc ctg cgc 
Asp His He Arg Leu Leu Glu Pro Lys Asp Phe Glu Ala Arg Leu Arg 
340 345 350 



816 



864 



912 



960 



ggc aac cca get cgc ttt gac cag aag aag ctt gag gee ate aac gcg 1008 
Gly Asn Pro Ala Arg Phe Asp Gin Lys Lys Leu Glu Ala lie Asn Ala 
325 330 335 



1056 



BGI-127CP _ _368 



gcg tac atg act gag tac acc gag ttc cca gcg gat tac cca get gag 
Ala Tyr Met Thr Glu Tyr Thr Glu Phe Pro Ala Asp Tyr Pro Ala Glu 
355 360 365 

aag ttt gec att get gcg gag ctg gtt cag acc cgc ate aag gtg etc 
Lys Phe Ala He Ala Ala Glu Leu Val Gin Thr Arg He Lys Val Leu 
370 375 380 

age gag gcg tgg gat ctg ctg aag ttc ctg gtc acc get gac gaa gat 
Ser Glu Ala Trp Asp Leu Leu Lys Phe Leu Val Thr Ala Asp Glu Asp 
385 390 395 400 



gat eta ggc ctg aag cct cgc gtg gcg ttc ggt gcg ttg cgc att ggt 

Asp Leu Gly Leu Lys Pro Arg Val Ala Phe Gly Ala Leu Arg He Gly 

450 455 460 

ate tec ggc gag get gta tec cca cca ctg ttt gag tec atg gag ctt 

He Ser Gly Glu Ala Val Ser Pro Pro Leu Phe Glu Ser Met Glu Leu 

4 ^5 470 475 480 



1104 



1152 



1200 



ctg gtg ttc aat gag aag get gee aag aag aac etc aag gag acc get 1248 
Leu Val Phe Asn Glu Lys Ala Ala Lys Lys Asn Leu Lys Glu Thr Ala 
405 410 415 

gtt gag cct etc aac gee ggt ate gca gcg ctg gag gca gtg gag gag 1296 
Val Glu Pro Leu Asn Ala Gly He Ala Ala Leu Glu Ala Val Glu Glu 
420 425 430 

tgg acc act cca aac att gaa gca gca ttg aac aag get etc att gag 1344 
Trp Thr Thr Pro Asn He Glu Ala Ala Leu Asn Lys Ala Leu He Glu 
435 440 445 



1392 



1440 



ttg ggc aag gaa tec acg ttg. gtt cgt ctg aag gtt act cgt gag cag 1488 

Leu Gly Lys Glu Ser Thr Leu Val Arg Leu Lys Val Thr Arg Glu Gin 
485 490 495 

acc cca ttc gtg gtc get gag taaaacctgt agatgaacaa aag 1532 

Thr Pro Phe Val Val Ala Glu 
500 



<210> 290 

<211> 503 

<212> PRT 

<213> Corynebacterium glut ami cum 

<400> 290 

Arg Trp Val Arg Ala He Asn Met Ala Cys Met Thr Asp Val Arg Val 
1 5 10 15 

Arg Phe Cys Pro Ser Pro Thr Gly Thr Pro His Val Gly Leu Val Arg 
20 25 30 

Thr Ala Leu Phe Asn Trp Ala Tyr Ala Arg His Thr Gly Gly Lys Leu 
35 40 45 

Val Phe Arg He Glu Asp Thr Asp Ala Ala Arg Asp Ser Glu Glu Ser 
50 55 60 

Tyr Ser Ala He He Asp Ser Leu Arg Trp Leu Gly Met Asp Trp Asp 



BGI-127CP -369 



65 70 75 80 

Glu Gly Val Glu Lys Gly Gly Pro His Glu Pro Tyr Arg Gin Ser Gin 
85 90 95 

Arg Lys Asp lie Tyr Gin Asp Val Leu Lys Gin Leu He Asp Ala Gly 
100 105 110 

Glu Val Tyr Pro Ala Tyr Ser Thr Ala Glu Glu Val Glu Glu Arg His 
115 120 125 

Lys Ala Ala Gly Arg Asp Pro Lys Leu Gly Tyr Asp Asn Phe Asp Arg 
130 135 140 

Asp Leu Thr Glu Glu Gin Val Ala Ala Phe Glu Ala Glu Gly Arg Lys 
145 150 ' 155 160 

Pro Val Trp Arg Leu Arg Met Pro Glu Gin Asp Trp Lys Trp Thr Asp 
165 170 175 

Leu Val Arg Gly Glu Val Glu Phe Lys Ser Phe Thr Gin Pro Asp Phe 
180 185 190 

Val Val Ala Arg Ser Asn Gly Glu Pro Leu Tyr Thr Leu Val Asn Pro 
195 200 205 

Val Asp Asp Ala Leu Met Glu Val Thr His Val Leu Arg Gly Glu Asp 
210 215 220 

Leu Leu Pro Ser Thr Pro Arg Gin Leu Ala Leu Tyr Glu Ala Leu Lys 
225 230 235 240 

Arg He Gly Val Ala Lys Ala Thr Pro Ala Phe Gly His Leu Pro Phe 
245 250 255 

Val Met Gly Glu Gly Asn Lys Lys Leu Ser Lys Arg Asp Pro Gin Ser 
260 265 270 

Ser Leu Phe Asn His Arg Asp Asn Gly He He Pro Glu Gly Met Leu 
275 280 285 

Asn Tyr Leu Ala Leu Leu Gly Trp Ser Leu Ser Ala Asp Gin Asp He 
290 295 300 

Phe Gly Val Asp Glu Leu He Ala Asn Phe Asp Val Ala Asp Val Leu 
305 310 315 320 

Gly Asn Pro Ala Arg Phe Asp Gin Lys Lys Leu Glu Ala He Asn Ala 
325 330 335 

Asp His He Arg Leu Leu Glu Pro Lys Asp Phe Glu Ala Arg Leu Arg 
340 345 350 

Ala Tyr Met Thr Glu Tyr Thr Glu Phe Pro Ala Asp Tyr Pro Ala Glu 
355 360 365 

Lys Phe Ala He Ala Ala Glu Leu Val Gin Thr Arg He Lys Val Leu 
370 375 380 

Ser Glu Ala Trp Asp Leu Leu Lys Phe Leu Val Thr Ala Asp Glu Asp 
385 390 395 400 



BGM27CP 
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Leu Val Phe Asn Glu Lys Ala Ala Lys Lys Asn Leu Lys Glu Thr Ala 

405 410 415 

Val Glu Pro Leu Asn Ala Gly He Ala Ala Leu Glu Ala Val Glu Glu 
420 425 430 

Trp Thr Thr Pro Asn He Glu Ala Ala Leu Asn Lys Ala Leu He Glu 
435 440 445 

Asp Leu Gly Leu Lys Pro Arg Val Ala Phe Gly Ala Leu Arg He Gly 
450 455 460 

He Ser Gly Glu Ala Val Ser Pro Pro Leu Phe Glu Ser Met Glu Leu 
465 470 475 480 

Leu Gly Lys Glu Ser Thr Leu Val Arg Leu Lys Val Thr Arg Glu Gin 

485 490 495 



Thr Pro Phe Val Val Ala Glu 
500 



<210> 291 
<211> 736 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (736) 

<223> RXN00458 



<400> 291 

cacccctgaa aacctcctca actatcccgg agtgatcatc tccaccgttc aggagaaccc 60 

atccgaaaca tggcggcaag tgaacatcta atctagaaac atg gca gga cga tac 115 

Met Ala Gly Arg Tyr 

1 5 

gca cca tea cca age ggc gac ctt cac ttt ggc aac etc cgc aca gca 163 

Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly Asn Leu Arg Thr Ala 
10 15 20 

ctg ctg gec tgg ctg ttc gcg cgc tec gaa gga aaa aaa ttc etc atg 211 
Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly Lys Lys Phe Leu Met 
25 30 35 

egg gtc gaa gac ate gat gaa caa cgc tea tec aag gaa tec gee gaa 259 
Arg Val Glu Asp He Asp Glu Gin Arg Ser Ser Lys Glu Ser Ala Glu 
40 45 50 

age caa etc gca gac eta tec gec ctg ggt etc gat tgg gat ggc gac 307 
Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu Asp Trp Asp Gly Asp 
55 60 65 

gtc etc tac caa tec aca cgc tac gac gec tac cgc gca gec ctt gaa 355 
Val Leu Tyr Gin Ser Thr Arg Tyr Asp Ala Tyr Arg Ala Ala Leu Glu 
70 ^5 80 85 



aaa eta gac acc tac gaa tgt tat tgc teg cgc egg gac ate caa gaa 



403 



BGM27CP 
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Lys Leu Asp Thr Tyr Glu Cys Tyr Cys Ser Arg Arg Asp He Gin Glu 
90 95 100 

gcc teg egg gca ccc cat gtg get ccg gga gtg tat ccg gga acg tgt 451 
Ala Ser Arg Ala Pro His Val Ala Pro Gly Val Tyr Pro Gly Thr Cys 
105 110 115 

agg gga ttg aag gag gag gaa cgc gtc gaa aag cgt gca acc ttg get 4 99 
Arg Gly Leu Lys Glu Glu Glu Arg Val Glu Lys Arg Ala Thr Leu Ala 
120 125 130 

gcg caa aac egg cac ccc gcc att cgc ctg cgc gcg cag gta acc teg 547 
Ala Gin Asn Arg His Pro Ala He Arg Leu Arg Ala Gin Val Thr Ser 
135 140 145 

ttt gat ttt cac gac cga ctt cgc ggc cca caa act ggc ccc gta gac 595 
Phe Asp Phe His Asp Arg Leu Arg Gly Pro Gin Thr Gly Pro Val Asp 
150 155 160 165 

gat ttc att ctg etc cgc ggc ggg cag gaa ccc gga tgg gca tac aac 643 
Asp Phe He Leu Leu Arg Gly Gly Gin Glu Pro Gly Trp Ala Tyr Asn 
i7 ° 175 180 

tta act gtc gtc gtc gac gat gcc tac caa ggc gtt gac cag gta gtc 691 
Leu Thr Val Val Val Asp Asp Ala Tyr Gin Gly Val Asp Gin Val Val 
185 190 195 

cgc ggc gac gac eta etc gaa ttc ggc gcg cgc caa get acc ttg 736 
Arg Gly Asp Asp Leu Leu Glu Phe Gly Ala Arg Gin Ala Thr Leu 
200 205 210 

<210> 292 
<211> 212 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ala Gly Arg Tyr Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly 
15 10 15 

Asn Leu Arg Thr Ala Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly 
20 25 30 

Lys Lys Phe Leu Met Arg Val Glu Asp He Asp Glu Gin Arg Ser Ser 
35 40 45 

Lys Glu Ser Ala Glu Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu 
50 55 60 

Asp Trp Asp Gly Asp Val Leu Tyr Gin Ser Thr Arg Tyr Asp Ala Tyr 
65 7 ° 75 80 

Arg Ala Ala Leu Glu Lys Leu Asp Thr Tyr Glu Cys Tyr Cys Ser Arg 
85 90 95 

Arg Asp He Gin Glu Ala Ser Arg Ala Pro His Val Ala Pro Gly Val 
100 105 HO 

Tyr Pro Gly Thr Cys Arg Gly Leu Lys Glu Glu Glu Arg Val Glu Lys 
115 120 125 
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Arg Ala Thr Leu Ala Ala Gin Asn Arg His Pro Ala lie Arg Leu Arq 
130 135 140 

Ala Gin Val Thr Ser Phe Asp Phe His Asp Arg Leu Arg Gly Pro Gin 
145 150 155 160 

Thr Gly Pro Val Asp Asp Phe He Leu Leu Arg Gly Gly Gin Glu Pro 
165 170 175 

Gly Trp Ala Tyr Asn Leu Thr Val Val Val Asp Asp Ala Tyr Gin Gly 
180 185 190 

Val Asp Gin Val Val Arg Gly Asp Asp Leu Leu Glu Phe Gly Ala Arg 
i95 200 205 

Gin Ala Thr Leu 
210 



<210> 293 
<211> 328 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (328) 

<223> FRXA00458 



<400> 293 

cacccctgaa aacctcctca actatcccgg agtgatcatc tccaccgttc aggagaaccc 60 



atccgaaaca tggcggcaag tgaacatcta atctagaaac atg gca gga cga tac 

Met Ala Gly Arg Tyr 
1 5 

gca cca tea cca age ggc gac ctt cac ttt ggc aac etc cgc aca gca 
Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly Asn Leu Arg Thr Ala 
1° 15 20 

ctg ctg gee tgg ctg ttc gcg cgc tec gaa gga aaa aaa ttc etc atg 
Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly Lys Lys Phe Leu Met 
25 30 35 

egg gtc gaa gac ate gat gaa caa cgc tea ttc aag gaa tec gee gaa 
Arg Val Glu Asp He Asp Glu Gin Arg Ser Phe Lys Glu Ser Ala Glu 
40 45 50 

age caa etc gca gac eta tec gee ctg ggt etc gat tgg gat ggc gac 
Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu Asp Trp Asp Gly Asp 
55 60 65 

gtc etc tac caa tec aca cgc 
Val Leu Tyr Gin Ser Thr Arg 
70 75 



115 



163 



211 



259 



307 



328 



<210> 294 
<211> 76 
<212> PRT 
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<213> Corynebacterium glut amicum 
<400> 294 

Met Ala Gly Arg Tyr Ala Pro Ser Pro Ser Gly Asp Leu His Phe Gly 
1 5 10 15 

Asn Leu Arg Thr Ala Leu Leu Ala Trp Leu Phe Ala Arg Ser Glu Gly 
20 25 30 

Lys Lys Phe Leu Met Arg Val Glu Asp He Asp Glu Gin Arg Ser Phe 
35 40 45 

Lys Glu Ser Ala Glu Ser Gin Leu Ala Asp Leu Ser Ala Leu Gly Leu 
50 55 60 

Asp Trp Asp Gly Asp Val Leu Tyr Gin Ser Thr Arg 
65 70 75 

<210> 295 

<211> 1506 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1483) 
<223> RXA00069 

<400> 295 

gggtcagcgg aagcaacatc gttagttggg ctaggattgg ttgggtatgt cctaaaaggg 60 

acggttattt tttcattcga cgtggaggag agcatccgac gtg get cag caa teg 115 

Val Ala Gin Gin Ser 
1 5 

ate ate gac ace gtg gtt aac ctg tgt aaa cga cgt gga ctg gtg tac 163 
He He Asp Thr Val Val Asn Leu Cys Lys Arg Arg Gly Leu Val Tyr 
10 15 20 

ccc tgt ggt gag ate tac ggc ggt acc cgc tct gcg tgg gac tac ggc 211 
Pro Cys Gly Glu He Tyr Gly Gly Thr Arg Ser Ala Trp Asp Tyr Gly 
25 30 35 

ccg ctg ggt gtg gag ctg aag gaa aac ate aag cgc cag tgg tgg cgt 259 
Pro Leu Gly Val Glu Leu Lys Glu Asn He Lys Arg Gin Trp Trp Arg 
4 ° 45 50 

tct atg gtt act tec cgc cca gat gtt gtg ggt gtt gat act tct gtc 307 
Ser Met Val Thr Ser Arg Pro Asp Val Val Gly Val Asp Thr Ser Val 
55 60 65 

ate ctt cct cgc cag gtg tgg gta act tec ggc cac gtt gag gtc ttc 355 
He Leu Pro Arg Gin Val Trp Val Thr Ser Gly His Val Glu Val Phe 
70 75 80 85 

act gac cca ctg gtt gag tct ttg aac acc cac aag cgt tac cgt gcg 403 
Thr Asp Pro Leu Val Glu Ser Leu Asn Thr His Lys Arg Tyr Arg Ala 
90 95 100 

gac cac ctg ctg gag cag tac gaa gag aag cat ggt cac cca cct gta 451 
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Asp His Leu Leu Glu Gin Tyr Glu Glu Lys His Gly His Pro Pro Val 
105 110 115 

aac ggc ttg get gac ate aac gat cca gag acc ggc cag cca ggt aac 499 
Asn Gly Leu Ala Asp lie Asn Asp Pro Glu Thr Gly Gin Pro Gly Asn 
120 125 130 

tgg act gag cct aag gcg ttc tct ggt ctt ctg aag act ttc ttg gga 547 
Trp Thr Glu Pro Lys Ala Phe Ser Gly Leu Leu Lys Thr Phe Leu Gly 
135 140 145 

cct gtg gac gac gaa gag ggt ctg cac tac ctg cgc cct gaa act get 595 
Pro Val Asp Asp Glu Glu Gly Leu His Tyr Leu Arg Pro Glu Thr Ala 
150 155 160 165 

cag ggt ate ttc gtg aac ttc aag aac gtg atg aac act tea cgt atg 643 
Gin Gly lie Phe Val Asn Phe Lys Asn Val Met Asn Thr Ser Arg Met 
170 175 180 

aag cca cct ttc ggt ate gcg aac ate ggt aag tct ttc cgt aac gag 691 
Lys Pro Pro Phe Gly lie Ala Asn lie Gly Lys Ser Phe Arg Asn Glu 
185 .190 195 

ate acc cca ggt aac ttc att ttc cgt act cgt gag ttc gag cag atg 739 
lie Thr Pro Gly Asn Phe lie Phe Arg Thr Arg Glu Phe Glu Gin Met 
200 205 210 

gag atg gag ttc ttc gtc aag cct ggt gag gac gaa gag tgg cac cag 787 
Glu Met Glu Phe Phe Val Lys Pro Gly Glu Asp Glu Glu Trp His Gin 
215 220 225 

cac tgg att gat act cgc ctg cag tgg tac ate aac ctg ggc att aag 835 
His Trp lie Asp Thr Arg Leu Gin Trp Tyr lie Asn Leu Gly lie Lys 
230 235 240 245 

cct gag aac ctg cgt ctg tac gag cac cct cag gag aag ctg tct cac 883 
Pro Glu Asn Leu Arg Leu Tyr Glu His Pro Gin Glu Lys Leu Ser His 
250 255 260 

tac tec aag cgc act gtt gat att gag tac gca ttc aac ttt get aac 931 
Tyr Ser Lys Arg Thr Val Asp lie Glu Tyr Ala Phe Asn Phe Ala Asn 
265 270 275 

acc aag tgg ggc gag ttg gag ggg ate gcg aac cgt act gat tac gat 979 
Thr Lys Trp Gly Glu Leu Glu Gly lie Ala Asn Arg Thr Asp Tyr Asp 
280 285 290 

ctt cgc gtg cac tct gag ggc tct ggt gag gac ctg tea ttc ttc gat 1027 
Leu Arg Val His Ser Glu Gly Ser Gly Glu Asp Leu Ser Phe Phe Asp 
295 300 305 

cag gag acc aat gag cgt tgg att cct ttc gta ate gag cct get gca 1075 
Gin Glu Thr Asn Glu Arg Trp lie Pro Phe Val lie Glu Pro Ala Ala 
310 315 320 325 

ggt ctt ggt cgc gca atg atg atg ttc ctg atg gat get tat cac gag 1123 
Gly Leu Gly Arg Ala Met Met Met Phe Leu Met Asp Ala Tyr His Glu 
330 335 340 

gac gaa gca cca aac tea aag ggt ggc gtc gat aag cgt gtt gtt ctg 1171 
Asp Glu Ala Pro Asn Ser Lys Gly Gly Val Asp Lys Arg Val Val Leu 
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34 5 350 355 

aag ctt gac cgt cgc ctt gcg ccg gtt aag gtt gcg gtc ttg ccg ctg 1219 
Lys Leu Asp Arg Arg Leu Ala Pro Val Lys Val Ala Val Leu Pro Leu 
360 365 370 

tea aag aag gac act ttg acg cct ttg gcg gaa aag etc gca gca gag 1267 
Ser Lys Lys Asp Thr Leu Thr Pro Leu Ala Glu Lys Leu Ala Ala Glu 
375 380 385 

ctg cgt gaa ttc tgg aac gtt gat tac gac act tea ggt gcg att ggt 1315 
Leu Arg Glu Phe Trp Asn Val Asp Tyr Asp Thr Ser Gly Ala He Gly 
390 3 95 400 405 

cgc cgt tac cgt cgt cag gac gag ate ggt act cca ttc tgc gtc ace 1363 
Arg Arg Tyr Arg Arg Gin Asp Glu He Gly Thr Pro Phe Cys Val Thr 
410 415 420 

gtt gac ttt gat tct etc gag gac aac get gtg ace gtg cgt gag cgc 1411 
Val Asp Phe Asp Ser Leu Glu Asp Asn Ala Val Thr Val Arg Glu Arg 
425 430 435 

gac acc atg gag cag gtt cgt gtt cca ctt gat gag ctg cag ggt tac 1459 
Asp Thr Met Glu Gin Val Arg Val Pro Leu Asp Glu Leu Gin Gly Tyr 
440 445 450 

ttg get cag cgc etc ate ggc tgc taaacggcaa ccaatagagc gat 1506 
Leu Ala Gin Arg Leu He Gly Cys 
455 460 

<210> 296 
<211> 461 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 296 

Val Ala Gin Gin Ser He He Asp Thr Val Val Asn Leu Cys Lys Arg 
1 5 10 15 

Arg Gly Leu Val Tyr Pro Cys Gly Glu He Tyr Gly Gly Thr Arg Ser 
20 25 30 

Ala Trp Asp Tyr Gly Pro Leu Gly Val Glu Leu Lys Glu Asn He Lys 
35 40 45 

Arg Gin Trp Trp Arg Ser Met Val Thr Ser Arg Pro Asp Val Val Gly 
5 ° 55 60 

Val Asp Thr Ser Val He Leu Pro Arg Gin Val Trp Val Thr Ser Gly 
65 70 75 80 

His Val Glu Val Phe Thr Asp Pro Leu Val Glu Ser Leu Asn Thr His 
85 90 95 

Lys Arg Tyr Arg Ala Asp His Leu Leu Glu Gin Tyr Glu Glu Lys His 
100 105 110 

Gly His Pro Pro Val Asn Gly Leu Ala Asp He Asn Asp Pro Glu Thr 

120 125 
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Gly Gin Pro Gly Asn Trp Thr Glu Pro Lys Ala Phe Ser Gly Leu Leu 
!30 135 14Q 

Lys Thr Phe Leu Gly Pro Val Asp Asp Glu Glu Gly Leu His Tyr Leu 
145 150 155 160 

Arg Pro Glu Thr Ala Gin Gly He Phe Val Asn Phe Lys Asn Val Met 
165 170 175 

Asn Thr Ser Arg Met Lys Pro Pro Phe Gly He Ala Asn He Gly Lys 
180 185 190 

Ser Phe Arg Asn Glu He Thr Pro Gly Asn Phe He Phe Arg Thr Arg 
195 200 205 

Glu Phe Glu Gin Met Glu Met Glu Phe Phe Val Lys Pro Gly Glu Asp 
210 215 220 

Glu Glu Trp His Gin His Trp He Asp Thr Arg Leu Gin Trp Tyr He 
225 230 235 240 

Asn Leu Gly He Lys Pro Glu Asn Leu Arg Leu Tyr Glu His Pro Gin 
245 250 255 

Glu Lys Leu Ser His Tyr Ser Lys Arg Thr Val Asp He Glu Tyr Ala 
260 265 270 

Phe Asn Phe Ala Asn Thr Lys Trp Gly Glu Leu Glu Gly He Ala Asn 
275 280 285 

Arg Thr Asp Tyr Asp Leu Arg Val His Ser Glu Gly Ser Gly Glu Asp 
290 295 300 

Leu Ser Phe Phe Asp Gin Glu Thr Asn Glu Arg Trp He Pro Phe Val 
305 310 315 320 

He Glu Pro Ala Ala Gly Leu Gly Arg Ala Met Met Met Phe Leu Met 
325 330 335 

Asp Ala Tyr His Glu Asp Glu Ala Pro Asn Ser Lys Gly Gly Val Asp 
340 345 350 

Lys Arg Val Val Leu Lys Leu Asp Arg Arg Leu Ala Pro Val Lys Val 
355 360 365 

Ala Val Leu Pro Leu Ser Lys Lys Asp Thr Leu Thr Pro Leu Ala Glu 
370 375 380 

Lys Leu Ala Ala Glu Leu Arg Glu Phe Trp Asn Val Asp Tyr Asp Thr 
385 390 395 400 

Ser Gly Ala He Gly Arg Arg Tyr Arg Arg Gin Asp Glu He Gly Thr 
405 410 415 

Pro Phe Cys Val Thr Val Asp Phe Asp Ser Leu Glu Asp Asn Ala Val 
42 0 425 430 

Thr Val Arg Glu Arg Asp Thr Met Glu Gin Val Arg Val Pro Leu Asp 
435 440 445 

Glu Leu Gin Gly Tyr Leu Ala Gin Arg Leu He Gly Cys 
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450 455 460 

<210> 297 
<211> 1410 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1387) 

<223> RXA01852 

<400> 297 

aaccaccacc atgcgtgcag aacgcactgg taaccctttc ttgetggcac tgtagggcta 60 

agttccgtac tacttcttcg aataggtatc gttaataatc gtg agt caa aac aag 115 

Val Ser Gin Asn Lys 
1 5 

tec aag tct gaa aag ctt cag tea ttt get gca ccc aag ggt gtt cct 163 
Ser Lys Ser Glu Lys Leu Gin Ser Phe Ala Ala Pro Lys Gly Val Pro 
10 15 20 

gat tac gee cca cca aaa tct gca gcg ttt tta gca gtc cgt gat gee 211 
Asp Tyr Ala Pro Pro Lys Ser Ala Ala Phe Leu Ala Val Arg Asp Ala 
25 30 35 

ttt gtt aat caa gca cat aag gec ggg ttt gag cat att gag ctg ccg 259 
Phe Val Asn Gin Ala His Lys Ala Gly Phe Glu His He Glu Leu Pro 
40 45 50 

ate ttt gaa gac acc ggc ttg ttt gcg cgt ggt gtt ggt gag tec act 307 
He Phe Glu Asp Thr Gly Leu Phe Ala Arg Gly Val Gly Glu Ser Thr 
55 60 65 

gac gta gtg age aag gaa atg tac acc ttc get gat cgt ggc gag cgc 355 
Asp Val Val Ser Lys Glu Met Tyr Thr Phe Ala Asp Arg Gly Glu Arg 
70 75 80 85 

tct gtc acg ctg cgc cca gaa ggc act gca ggc gtg atg cgt gca gtt 403 
Ser Val Thr Leu Arg Pro Glu Gly Thr Ala Gly Val Met Arg Ala Val 
90 95 100 

att gaa cac age ctg gac cgt gga cag ctt ccc gta aag ctg aac tac 451 
He Glu His Ser Leu Asp Arg Gly Gin Leu Pro Val Lys Leu Asn Tyr 
105 HO us 

gec gga cca ttc ttc cgt tat gag cgt cct cag gca ggg cgt tac cgt 499 
Ala Gly Pro Phe Phe Arg Tyr Glu Arg Pro Gin Ala Gly Arg Tyr Arg 
120 125 130 

cag ctt cag caa gta ggc gta gag gca att ggt gtg gat gat cca gcg 547 
Gin Leu Gin Gin Val Gly Val Glu Ala He Gly Val Asp Asp Pro Ala 
135 140 145 

ctt gat gcg gag ate att gcg ctt get gat cgt tct tac cgc age ttg 595 
Leu Asp Ala Glu He He Ala Leu Ala Asp Arg Ser Tyr Arg Ser Leu 
150 155 160 165 

ggg ctg cag gat ttc cgt ctg gag etc acc age ttg ggt gat cgt cac 643 
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Gly Leu Gin Asp Phe Arg Leu Glu Leu Thr Ser Leu Gly Asp Arg His 
170 175 180 

tgc cgt ccc gag tat cgt cag aag ctg cag gat ttc ttg ttt gca ctt 691 

Cys Arg Pro Glu Tyr Arg Gin Lys Leu Gin Asp Phe Leu Phe Ala Leu 
185 190 195 

cct ttg gat gag gaa acc cgc aag cgc gca gag ate aac cca ctt egg 739 

Pro Leu Asp Glu Glu Thr Arg Lys Arg Ala Glu He Asn Pro Leu Arg 
200 205 210 

gtg ttg gat gat aag cgt cct gaa gtc caa gag atg act gcg gat gca 787 

Val Leu Asp Asp Lys Arg Pro Glu Val Gin Glu Met Thr Ala Asp Ala 
21 5 220 225 



cca ttg atg ctg gat cac ctt gat gca gag tgc cgt gag cac ttt gaa 

Pro Leu Met Leu Asp His Leu Asp Ala Glu Cys Arg Glu His Phe Glu 

230 235 240 245 

aca gtg act ggt ttg etc gat gac atg ggt gtt cca tat gtg att aac 

Thr Val Thr Gly Leu Leu Asp Asp Met Gly Val Pro Tyr Val He Asn 

250 255 260 

cca cgc atg gtt cgt ggt ttg gat tac tac acc aag act tgt ttt gag 

Pro Arg Met Val Arg Gly Leu Asp Tyr Tyr Thr Lys Thr Cys Phe Glu 

265 270 275 

ttc gtt cac gat ggc ctg ggc gca cag tct ggc att ggt ggc ggc gga 

Phe Val His Asp Gly Leu Gly Ala Gin Ser Gly He Gly Gly Gly Gly 

280 285 290 



ate ggc tat ggc ctg ggt gtg gat cgc acc atg ttg get ctg gaa get 
He Gly Tyr Gly Leu Gly Val Asp Arg Thr Met Leu Ala Leu Glu Ala 
310 315 320 325 



835 



883 



931 



979 



cgc tac gac ggt ctg atg gca cag ctt ggc gga cag gat ctg tct ggc 1027 
Arg Tyr Asp Gly Leu Met Ala Gin Leu Gly Gly Gin Asp Leu Ser Gly 
295 300 305 



1075 



gaa ggt gtg act gtt ggt get gag cgt cgc gtt gat gtg tac ggc gtt 1123 
Glu Gly Val Thr Val Gly Ala Glu Arg Arg Val Asp Val Tyr Gly Val 
330 335 340 

cca ctg ggc aag gat get aag aag get ctt get gga ate gtg aac acg 1171 
Pro Leu Gly Lys Asp Ala Lys Lys Ala Leu Ala Gly He Val Asn Thr 
345 350 355 

ctg cgc get gcg ggt att tec acc gat atg tct tac ggc gac cgt ggc 1219 
Leu Arg Ala Ala Gly He Ser Thr Asp Met Ser Tyr Gly Asp Arg Gly 
360 365 370 

ctg aag ggt gec atg aag ggc get gac cgc tec aac gcg ttg tac acc 1267 
Leu Lys Gly Ala Met Lys Gly Ala Asp Arg Ser Asn Ala Leu Tyr Thr 
375 380 385 

ttg gtg ctg ggc gag cag gag ctg gag aac aac acc ate gcg gtg aag 1315 
Leu Val Leu Gly Glu Gin Glu Leu Glu Asn Asn Thr He Ala Val Lys 
390 395 400 405 

gat atg cgt gcg cat gag cag cac gat gtc gca ttg gac gag gtt gtg 1363 
Asp Met Arg Ala His Glu Gin His Asp Val Ala Leu Asp Glu Val Val 
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410 



415 



420 



gcc ttt ttg cag ggg aaa ctt att taaataattc ataagtaaaa aac 
Ala Phe Leu Gin Gly Lys Leu lie 
425 



1410 



<210> 298 
<211> 429 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Val Ser Gin Asn Lys Ser Lys Ser Glu Lys Leu Gin Ser Phe Ala Ala 
15 10 15 

Pro Lys Gly Val Pro Asp Tyr Ala Pro Pro Lys Ser Ala Ala Phe Leu 
20 25 30 

Ala Val Arg Asp Ala Phe Val Asn Gin Ala His Lys Ala Gly Phe Glu 
35 40 45 

His lie Glu Leu Pro He Phe Glu Asp Thr Gly Leu Phe Ala Arg Gly 
50 55 60 

Val Gly Glu Ser Thr Asp Val Val Ser Lys Glu Met Tyr Thr Phe Ala 
65 70 75 80 

Asp Arg Gly Glu Arg Ser Val Thr Leu Arg Pro Glu Gly Thr Ala Gly 
85 90 95 

Val Met Arg Ala Val He Glu His Ser Leu Asp Arg Gly Gin Leu Pro 
100 105 110 

Val Lys Leu Asn Tyr Ala Gly Pro Phe Phe Arg Tyr Glu Arg Pro Gin 
115 120 125 

Ala Gly Arg Tyr Arg Gin Leu Gin Gin Val Gly Val Glu Ala He Gly 
130 135 140 

Val Asp Asp Pro Ala Leu Asp Ala Glu He He Ala Leu Ala Asp Arg 
145 150 155 160 

Ser Tyr Arg Ser Leu Gly Leu Gin Asp Phe Arg Leu Glu Leu Thr Ser 
165 170 175 

Leu Gly Asp Arg His Cys Arg Pro Glu Tyr Arg Gin Lys Leu Gin Asp 
180 185 190 

Phe Leu Phe Ala Leu Pro Leu Asp Glu Glu Thr Arg Lys Arg Ala Glu 
1^5 200 205 

He Asn Pro Leu Arg Val Leu Asp Asp Lys Arg Pro Glu Val Gin Glu 
210 215 220 

Met Thr Ala Asp Ala Pro Leu Met Leu Asp His Leu Asp Ala Glu Cys 
225 230 235 240 

Arg Glu His Phe Glu Thr Val Thr Gly Leu Leu Asp Asp Met Gly Val 



245 



250 



255 
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Pro Tyr Val lie Asn Pro Arg Met Val Arg Gly Leu Asp Tyr Tyr Thr 
260 265 270 

Lys Thr Cys Phe Glu Phe Val His Asp Gly Leu Gly Ala Gin Ser Gly 
275 280 285 

He Gly Gly Gly Gly Arg Tyr Asp Gly Leu Met Ala Gin Leu Gly Gly 
290 295 300 

Gin Asp Leu Ser Gly He Gly Tyr Gly Leu Gly Val Asp Arg Thr Met 
305 310 315 320 

Leu Ala Leu Glu Ala Glu Gly Val Thr Val Gly Ala Glu Arg Arg Val 
325 330 335 

Asp Val Tyr Gly Val Pro Leu Gly Lys Asp Ala Lys Lys Ala Leu Ala 
340 345 350 

Gly lie Val Asn Thr Leu Arg Ala Ala Gly He Ser Thr Asp Met Ser 
355 360 365 

Tyr Gly Asp Arg Gly Leu Lys Gly Ala Met Lys Gly Ala Asp Arg Ser 
370 375 380 

Asn Ala Leu Tyr Thr Leu Val Leu Gly Glu Gin Glu Leu Glu Asn Asn 
385 390 395 400 

Thr He Ala Val Lys Asp Met Arg Ala His Glu Gin His Asp Val Ala 
405 410 415 

Leu Asp Glu Val Val Ala Phe Leu Gin Gly Lys Leu He 
420 425 



<210> 299 
<211> 3057 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3034) 
<223> RXA02726 

<400> 299 

cagcgcgatg gtgctgaaga ctacgtcttt tacgatggcc ctccttttgc aaacggtgtg 60 

ccacactacg gccacctact gactggttac gtcaaggaca ttg ttc ctt get acc 115 

Leu Phe Leu Ala Thr 
1 5 

aga cca tgc cgt ggg tac cgc gtt cct cgt gtc ttc agt tgg gat acc 163 
Arg Pro Cys Arg Gly Tyr Arg Val Pro Arg Val Phe Ser Trp Asp Thr 
10 15 t 20 

cac ggc ttg cca get gaa ctt gag get gaa aag cag etc ggc ate aag 211 
His Gly Leu Pro Ala Glu Leu Glu Ala Glu Lys Gin Leu Gly He Lys 
25 30 35 

gac aag ggc gag ate gag gee atg ggt ctt gec aag ttc aac gag tac 259 
Asp Lys Gly Glu He Glu Ala Met Gly Leu Ala Lys Phe Asn Glu Tyr 
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40 45 50 

tgt gca acc tec gtg ttg cag tac acc aag gaa tgg gaa gag tac gtc 307 
Cys Ala Thr Ser Val Leu Gin Tyr Thr Lys Glu Trp Glu Glu Tyr Val 
55 60 65 

acc cgc cag get cgt tgg gtg gac ttt gaa aac ggc tac aag acc atg 355 
Thr Arg Gin Ala Arg Trp Val Asp Phe Glu Asn Gly Tyr Lys Thr Met 
70 75 80 85 

gac ctt tct ttc atg gag tec gtg ate tgg gcg ttc aag gaa etc tac 403 
Asp Leu Ser Phe Met Glu Ser Val He Trp Ala Phe Lys Glu Leu Tyr 
90 95 100 

gac aag ggc ctg ate tac cag ggt ttc cgc gtt ctt cct tac tec tgg 451 
Asp Lys Gly Leu He Tyr Gin Gly Phe Arg Val Leu Pro Tyr Ser Trp 
105 110 115 



gca gag cac acc cca ctg tec aac cag gaa acc cga ctg gat gac tec 
Ala Glu His Thr Pro Leu Ser Asn Gin Glu Thr Arg Leu Asp Asp Ser 
120 125 130 

tac aag ctg cgc cag gat cca acc ctg acc gtc acg ttc cca gtc acc 
Tyr Lys Leu Arg Gin Asp Pro Thr Leu Thr Val Thr Phe Pro Val Thr 
135 140 145 

ggt gtc gtc gaa ggt tct tct gca aac get ggc ctg gtg gga gcg ttg 
Gly Val Val Glu Gly Ser Ser Ala Asn Ala Gly Leu Val Gly Ala Leu 
150 155 160 165 

get ctt gcg tgg acg act acc ccg tgg acc ctt cca tec aac ctt gcg 
Ala Leu Ala Trp Thr Thr Thr Pro Trp Thr Leu Pro Ser Asn Leu Ala 
170 175 180 



gac ggt gag gca gaa ttc gtc ggc aag cgt gtg ctt ttg get aag gac 
Asp Gly Glu Ala Glu Phe Val Gly Lys Arg Val Leu Leu Ala Lys Asp 
200 205 210 

etc gtt ggt tec tac gee aag gaa etc ggt get gag get gtt ate gtt 
Leu Val Gly Ser Tyr Ala Lys Glu Leu Gly Ala Glu Ala Val He Val 
215 220 225 

tct gag cac cca ggc tct gaa ctg gtc gga ctg acc tac gag cca ate 
Ser Glu His Pro Gly Ser Glu Leu Val Gly Leu Thr Tyr Glu Pro He 
230 235 240 245 

ttt gga tat ttc cgc gat cac gcg aac gga ttc cag ate etc ggt gca 
Phe Gly Tyr Phe Arg Asp His Ala Asn Gly Phe Gin He Leu Gly Ala 
250 255 260 

gag tac gtc acc acc gaa gac ggc acc ggt ate gtc cac cag gca cca 
Glu Tyr Val Thr Thr Glu Asp Gly Thr Gly He Val His Gin Ala Pro 
265 270 275 

get ttc ggt gaa gac gat atg aac acc tgt aac get gee ggc att gag 
Ala Phe Gly Glu Asp Asp Met Asn Thr Cys Asn Ala Ala Gly He Glu 
280 285 290 



499 



547 



595 



643 



ttg get gtg aac cca gcg gtg acc tac gca ttg gtt gag gtt get gaa 691 
Leu Ala Val Asn Pro Ala Val Thr Tyr Ala Leu Val Glu Val Ala Glu 
185 190 195 



739 



787 



835 



883 



931 



979 
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cca gtc ate cca gtg gac ate gac ggc aag ttc acc ggt ttg gtt cct 1027 
Pro Val He Pro Val Asp lie Asp Gly Lys Phe Thr Gly Leu Val Pro 
295 300 305 

gaa tac caa ggt cag ctt gtt ttc gat gcc aac aag gac ate ate aag 1075 
Glu Tyr Gin Gly Gin Leu Val Phe Asp Ala Asn Lys Asp He He Lys 
310 31 5 320 325 

gac ttg aag get gca ggt cgc gtg gtt cgc cac cag acc ate gaa cac 1123 
Asp Leu Lys Ala Ala Gly Arg Val Val Arg His Gin Thr lie Glu His 
330 335 340 

tec tac cca cac tct tgg cgt tec ggt gag cca ctg ate tac atg get 1171 
Ser Tyr Pro His Ser Trp Arg Ser Gly Glu Pro Leu He Tyr Met Ala 
345 350 355 

ctg cca tct tgg ttt gtg aat gtc acc gaa ate egc gac cgc atg gtt 1219 
Leu Pro Ser Trp Phe Val Asn Val Thr Glu He Arg Asp Arg Met Val 
360 365 370 

gag gtc aac cag gac ate gag tgg atg cca gcg cac ate cgc gac ggc 1267 
Glu Val Asn Gin Asp He Glu Trp Met Pro Ala His He Arg Asp Gly 
375 380 385 

cag ttc ggc aag tgg eta gaa ggt gcc cgc gac tgg aac ate tec cgt 1315 
Gin Phe Gly Lys Trp Leu Glu Gly Ala Arg Asp Trp Asn He Ser Arq 
390 395 400 405 

tec cgt tac tgg ggt tea cca att cca gca tgg gtc tec gac aac gac 1363 
Ser Arg Tyr Trp Gly Ser Pro He Pro Ala Trp Val Ser Asp Asn Asp 
410 415 420 

gaa tac cca cgc gtt gat gtt tat ggt tec etc gat gag ctt gag get 1411 
Glu Tyr Pro Arg Val Asp Val Tyr Gly Ser Leu Asp Glu Leu Glu Ala 
425 430 435 

gac ttt ggc gtg cgt cca aag tec ctg cac cgt cca gac ate gat gaa 1459 
Asp Phe Gly Val Arg Pro Lys Ser Leu His Arg Pro Asp He Asp Glu 
440 445 450 

eta act cgt cca aac cca gac gat cca acc ggc aag tec acc atg cga 1507 
Leu Thr Arg Pro Asn Pro Asp Asp Pro Thr Gly Lys Ser Thr Met Arg 
455 460 465 

cgc gtc acc gat gtt ttg gac gtg tgg ttc gac tec ggt tec atg ccg 1555 
Arg Val Thr Asp Val Leu Asp Val Trp Phe Asp Ser Gly Ser Met Pro 
470 475 480 485 

ttt gcc cag gtg cac tac cca ttc gag aac aaa gaa tgg ttt gat acc 1603 
Phe Ala Gin Val His Tyr Pro Phe Glu Asn Lys Glu Trp Phe Asp Thr 
490 495 500 

cac gca cca gca gac ttc ate gtg gag tac ate ggt cag acc cgc ggt 1651 
Hrs Ala Pro Ala Asp Phe He Val Glu Tyr He Gly Gin Thr Arg Gly 
505 510 515 



tgg ttc tac ctg ctg cac gtg ctg tec acc gca ctg ttt gac cgc cca 
Trp Phe Tyr Leu Leu His Val Leu Ser Thr Ala Leu Phe Asp Arg Pro 
520 525 530 



1699 
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gct ttc aag aag gtt gtc gca cac ggc ate gtc ttg ggt gat gac gga 1747 
Ala Phe Lys Lys Val Val Ala His Gly He Val Leu Gly Asp Asp Gly 
535 540 545 

ctg aag atg tec aag tec aag ggc aac tac ccg aac gtc aac gag gtc 1795 
Leu Lys Met Ser Lys Ser Lys Gly Asn Tyr Pro Asn Val Asn Glu Val 
550 555 560 565 

ttc gac cgc gac ggt tec gac gee atg cgt tgg ttc etc atg agt tec 1843 
Phe Asp Arg Asp Gly Ser Asp Ala Met Arg Trp Phe Leu Met Ser Ser 
570 575 580 

cca ate ctg cgc ggc ggc aac ttg att gtc acc gaa aag ggc ate cgc 1891 
Pro He Leu Arg Gly Gly Asn Leu He Val Thr Glu Lys Gly He Arg 
585 590 595 

gaa ggt gtg cgc caa gca cag ctt cca atg tgg aac gca tac tec ttc 1939 
Glu Gly Val Arg Gin Ala Gin Leu Pro Met Trp Asn Ala Tyr Ser Phe 
600 605 610 

ctg cag ctg tac acc tec aag aac gca acc tgg tea gtc gac tec act 1987 
Leu Gin Leu Tyr Thr Ser Lys Asn Ala Thr Trp Ser Val Asp Ser Thr 
615 620 625 

gac gtg ctg gac cgc tac ate ctg gcg aag ctg cac gat ttg gtg gca 2035 
Asp Val Leu Asp Arg Tyr He Leu Ala Lys Leu His Asp Leu Val Ala 
630 635 640 645 



gag acc cag gcg gca etc gac ggc act gac att gca aag get tgc gac 
Glu Thr Gin Ala Ala Leu Asp Gly Thr Asp He Ala Lys Ala Cys Asp 
650 655 660 



aac acc ttg tac acc gtg ctg gaa acc etc acc cgc gtg gca get cca 
Asn Thr Leu Tyr Thr Val Leu Glu Thr Leu Thr Arg Val Ala Ala Pro 
695 700 705 



2083 



ttg gtt cgt aac ttc tgt gat gcg ttg acc aac tgg tac gtg cgt cgt 2131 

Leu Val Arg Asn Phe Cys Asp Ala Leu Thr Asn Trp Tyr Val Arg Arg 

665 670 675 

tec cgc gac cgt ttc tgg get ggt gat gaa gca cac cca gag get ttc 2179 

Ser Arg Asp Arg Phe Trp Ala Gly Asp Glu Ala His Pro Glu Ala Phe 

680 685 690 



2227 



ctg ctg cca atg acc acc gaa gtg ate tgg cgt gga ctg acc ggc gag 2275 

Leu Leu Pro Met Thr Thr Glu Val He Trp Arg Gly Leu Thr Gly Glu 

710 715 720 725 

cgt tct gtg cac ctg act gat ttc cca tec get gag tct ttc cca gca 2323 

Arg Ser Val His Leu Thr Asp Phe Pro Ser Ala Glu Ser Phe Pro Ala 

730 735 740 

gat get gat ttg gtt cgc acc atg gat gag ate cgt ggc gtg tgc tct 

Asp Ala Asp Leu Val Arg Thr Met Asp Glu He Arg Gly Val Cys Ser 
745 750 755 

gcg get tec tct gtt cgt aag get cac aag ctg cgt aac cgt ctg cca 

Ala Ala Ser Ser Val Arg Lys Ala His Lys Leu Arg Asn Arg Leu Pro 
760 765 770 

ctt cca ggc ctg act gtt get ctt cca gac tct get cgc ctg gca gac 2467 



2371 



2419 
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Leu Pro Gly Leu Thr Val Ala Leu Pro Asp Ser Ala Arg Leu Ala Asp 
775 780 785 

ttc get teg ate ate cgc gat gag gtc aac gtg aag aac gtg gat ctg 2515 
Phe Ala Ser He He Arg Asp Glu Val Asn Val Lys Asn Val Asp Leu 
790 7 95 800 805 

acc tct gac gtg gat tec gtg gga acc ttc gag gtt gtt gtt aac get 2563 
Thr Ser Asp Val Asp Ser Val Gly Thr Phe Glu Val Val Val Asn Ala 
810 815 820 

aag gtt gca ggt cct cgc ttg ggc aag gac gtc cag cgc gtg ate aag 2611 
Lys Val Ala Gly Pro Arg Leu Gly Lys Asp Val Gin Arg Val He Lys 
825 830 835 

get gtg aag get ggc aac tac acc cgc gaa ggc gac gtc gtt gtt gee 2659 
Ala Val Lys Ala Gly Asn Tyr Thr Arg Glu Gly Asp Val Val Val Ala 
840 845 850 

gat ggc ate gag etc aac gag ggt gaa ttc acc gag cgt etc gta gca 2707 
Asp Gly He Glu Leu Asn Glu Gly Glu Phe Thr Glu Arg Leu Val Ala 
855 860 865 

gca aac cct gat tec acc gcg cag ate gac ggc gtg gat gga etc gtg 2755 
Ala Asn Pro Asp Ser Thr Ala Gin He Asp Gly Val Asp Gly Leu Val 
870 875 880 885 

gtt ctg gac atg gaa gtc acg gaa gaa ctt gaa gca gaa ggc tgg gca 2803 
Val Leu Asp Met Glu Val Thr Glu Glu Leu Glu Ala Glu Gly Trp Ala 
890 895 900 

gcg gac gcg ate cgt ggc ctg cag gat get cga aag aac tec ggc ttt 2851 
Ala Asp Ala He Arg Gly Leu Gin Asp Ala Arg Lys Asn Ser Gly Phe 
905 910 915 

gag gtt tct gac cgc att tct gtt gtc gtc age gtt cct gag gac aag 2899 
Glu Val Ser Asp Arg He Ser Val Val Val Ser Val Pro Glu Asp Lys 
920 925 930 

aag gaa tgg ate acc act cac get gat cac ate gca gcg gaa gtt ttg 2947 
Lys Glu Trp He Thr Thr His Ala Asp His He Ala Ala Glu Val Leu 
935 940 945 

gca acc tec ttt gag ate gtc act gat gee etc gac ggc gaa acc cac 2995 
Ala Thr Ser Phe Glu He Val Thr Asp Ala Leu Asp Gly Glu Thr His 
950 955 960 965 

gac att gtc get ggt gtg acc gcg aag gtt act aag aac taagagttgt 3044 
Asp He Val Ala Gly Val Thr Ala Lys Val Thr Lys Asn 
970 975 



tttgttgaga aag 



3057 



<210> 300 
<211> 978 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 300 

Leu Phe Leu Ala Thr Arg Pro Cys Arg Gly Tyr Arg Val Pro Arg Val 
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1 5 10 15 

Phe Ser Trp Asp Thr His Gly Leu Pro Ala Glu Leu Glu Ala Glu Lys 
20 25 30 

Gin Leu Gly He Lys Asp Lys Gly Glu He Glu Ala Met Gly Leu Ala 
35 40 45 

Lys Phe Asn Glu Tyr Cys Ala Thr Ser Val Leu Gin Tyr Thr Lys Glu 
50 55 60 

Trp Glu Glu Tyr Val Thr Arg Gin Ala Arg Trp Val Asp Phe Glu Asn 
65 70 75 80 

Gly Tyr Lys Thr Met Asp Leu Ser Phe Met Glu Ser Val He Trp Ala 
85 90 95 

Phe Lys Glu Leu Tyr Asp Lys Gly Leu He Tyr Gin Gly Phe Arg Val 
100 105 HO 

Leu Pro Tyr Ser Trp Ala Glu His Thr Pro Leu Ser Asn Gin Glu Thr 
115 120 125 

Arg Leu Asp Asp Ser Tyr Lys Leu Arg Gin Asp Pro Thr Leu Thr Val 
130 135 14Q 

Thr Phe Pro Val Thr Gly Val Val Glu Gly Ser Ser Ala Asn Ala Gly 
145 150 155 160 

Leu Val Gly Ala Leu Ala Leu Ala Trp Thr Thr Thr Pro Trp Thr Leu 
165 170 175 

Pro Ser Asn Leu Ala Leu Ala Val Asn Pro Ala Val Thr Tyr Ala Leu 
180 185 190 

Val Glu Val Ala Glu Asp Gly Glu Ala Glu Phe Val Gly Lys Arg Val 
i95 200 205 

Leu Leu Ala Lys Asp Leu Val Gly Ser Tyr Ala Lys Glu Leu Gly Ala 
21° 215 220 

Glu Ala Val He Val Ser Glu His Pro Gly Ser Glu Leu Val Gly Leu 
225 230 235 240 

Thr Tyr Glu Pro He Phe Gly Tyr Phe Arg Asp His Ala Asn Gly Phe 
245 250 255 

Gin He Leu Gly Ala Glu Tyr Val Thr Thr Glu Asp Gly Thr Gly He 
2 60 265 270 

Val His Gin Ala Pro Ala Phe Gly Glu Asp Asp Met Asn Thr Cys Asn 
275 280 285 

Ala Ala Gly He Glu Pro Val He Pro Val Asp He Asp Gly Lys Phe 
2 ^0 295 300 

Thr Gly Leu Val Pro Glu Tyr Gin Gly Gin Leu Val Phe Asp Ala Asn 
305 310 315 320 

Lys Asp He He Lys Asp Leu Lys Ala Ala Gly Arg Val Val Arg His 
325 330 335 
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Gln Thr lie Glu His Ser Tyr Pro His Ser Trp Arg Ser Gly Glu Pro 
340 345 350 

Leu He Tyr Met Ala Leu Pro Ser Trp Phe Val Asn Val Thr Glu He 
355 360 365 

Arg Asp Arg Met Val Glu Val Asn Gin Asp He Glu Trp Met Pro Ala 
370 375 380 

His He Arg Asp Gly Gin Phe Gly Lys Trp Leu Glu Gly Ala Arg Asp 
385 390 395 400 

Trp Asn He Ser Arg Ser Arg Tyr Trp Gly Ser Pro He Pro Ala Trp 
405 410 415 

Val Ser Asp Asn Asp Glu Tyr Pro Arg Val Asp Val Tyr Gly Ser Leu 
420 425 430 

Asp Glu Leu Glu Ala Asp Phe Gly Val Arg Pro Lys Ser Leu His Arg 
435 440 445 

Pro Asp He Asp Glu Leu Thr Arg Pro Asn Pro Asp Asp Pro Thr Gly 
450 455 460 

Lys Ser Thr Met Arg Arg Val Thr Asp Val Leu Asp Val Trp Phe Asp 
465 470 475 480 

Ser Gly Ser Met Pro Phe Ala Gin Val His Tyr Pro Phe Glu Asn Lys 
485 490 495 

Glu Trp Phe Asp Thr His Ala Pro Ala Asp Phe He Val Glu Tyr He 
500 505 510 

Gly Gin Thr Arg Gly Trp Phe Tyr Leu Leu His Val Leu Ser Thr Ala 
515 520 525 

Leu Phe Asp Arg Pro Ala Phe Lys Lys Val Val Ala His Gly He Val 
530 535 540 

Leu Gly Asp Asp Gly Leu Lys Met Ser Lys Ser Lys Gly Asn Tyr Pro 
545 550 555 560 

Asn Val Asn Glu Val Phe Asp Arg Asp Gly Ser Asp Ala Met Arg Trp 
565 570 575 

Phe Leu Met Ser Ser Pro He Leu Arg Gly Gly Asn Leu He Val Thr 
580 585 590 

Glu Lys Gly He Arg Glu Gly Val Arg Gin Ala Gin Leu Pro Met Trp 
595 600 605 

Asn Ala Tyr Ser Phe Leu Gin Leu Tyr Thr Ser Lys Asn Ala Thr Trp 
610 615 620 

Ser Val Asp Ser Thr Asp Val Leu Asp Arg Tyr He Leu Ala Lys Leu 
625 630 635 640 

His Asp Leu Val Ala Glu Thr Gin Ala Ala Leu Asp Gly Thr Asp He 
645 650 655 
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Ala Lys Ala Cys Asp Leu Val Arg Asn Phe Cys Asp Ala Leu Thr Asn 
660 665 670 

Trp Tyr Val Arg Arg Ser Arg Asp Arg Phe Trp Ala Gly Asp Glu Ala 
675 680 685 

His Pro Glu Ala Phe Asn Thr Leu Tyr Thr Val Leu Glu Thr Leu Thr 
690 695 700 

Arg Val Ala Ala Pro Leu Leu Pro Met Thr Thr Glu Val He Trp Arq 
705 7 10 715 720 

Gly Leu Thr Gly Glu Arg Ser Val His Leu Thr Asp Phe Pro Ser Ala 
725 730 735 

Glu Ser Phe Pro Ala Asp Ala Asp Leu Val Arg Thr Met Asp Glu He 
740 745 750 

Arg Gly Val Cys Ser Ala Ala Ser Ser Val Arg Lys Ala His Lys Leu 
755 760 765 

Arg Asn Arg Leu Pro Leu Pro Gly Leu Thr Val Ala Leu Pro Asp Ser 
770 775 780 

Ala Arg Leu Ala Asp Phe Ala Ser He He Arg Asp Glu Val Asn Val 
785 7 90 795 800 

Lys Asn Val Asp Leu Thr Ser Asp Val Asp Ser Val Gly Thr Phe Glu 
805 810 815 

Val Val Val Asn Ala Lys Val Ala Gly Pro Arg Leu Gly Lys Asp Val 
820 825 830 

Gin Arg Val He Lys Ala Val Lys Ala Gly Asn Tyr Thr Arg Glu Gly 
835 840 845 

Asp Val Val Val Ala Asp Gly He Glu Leu Asn Glu Gly Glu Phe Thr 
850 855 860 

Glu Arg Leu Val Ala Ala Asn Pro Asp Ser Thr Ala Gin He Asp Gly 
865 870 875 880 

Val Asp Gly Leu Val Val Leu Asp Met Glu Val Thr Glu Glu Leu Glu 
885 890 895 

Ala Glu Gly Trp Ala Ala Asp Ala He Arg Gly Leu Gin Asp Ala Arg 
900 905 910 

Lys Asn Ser Gly Phe Glu Val Ser Asp Arg He Ser Val Val Val Ser 
915 920 925 

Val Pro Glu Asp Lys Lys Glu Trp He Thr Thr His Ala Asp His He 
930 935 940 

Ala Ala Glu Val Leu Ala Thr Ser Phe Glu He Val Thr Asp Ala Leu 
945 950 955 960 

Asp Gly Glu Thr His Asp He Val Ala Gly Val Thr Ala Lys Val Thr 
965 970 975 

Lys Asn 



BGM27CP 




<210> 301 
<211> 640 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (640) 

<223> RXN00966 

<400> 301 

tggtttccac ataattcttc aagtctatct acttattgag gggaggaaga attgccctcc 60 

acacatgaga tgtcccgtgt acctactaca ctgtttaacc atg act aac ccg age 115 

Met Thr Asn Pro Ser 
1 5 

gaa ggc acc act ccc ctg gcg ttc cgt tat acc ccg gaa etc gec aac 163 
Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr Pro Glu Leu Ala Asn 
10 15 20 

aag ate gaa ggt gag tgg cag aat tac tgg act gac aac ggc aca ttc 211 
Lys lie Glu Gly Glu Trp Gin Asn Tyr Trp Thr Asp Asn Gly Thr Phe 
25 30 35 

aac gca ccc aac cca gtg ggt gat tta gcg cct gcg gac ggt aaa gca 259 
Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro Ala Asp Gly Lys Ala 
40 45 50 

ctt cct gag gac aag etc ttt gtc cag gat atg ttc ccg tac cca tec 307 
Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met Phe Pro Tyr Pro Ser 
55 60 65 

gga get ggc ctg cac gta ggc cac cca etc ggt tac ate gca acg gat 355 
Gly Ala Gly Leu His Val Gly His Pro Leu Gly Tyr lie Ala Thr Asp 
70 75 80 85 

gtt ttc gec cgc tac aac cgc atg ctg ggc aag aac gtt ctg cac acc 403 
Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys Asn Val Leu His Thr 
90 95 100 

ttg ggc tat gac gee ttc gga ctg cca gca gag cag tac gcg ate caa 451 
Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu Gin Tyr Ala lie Gin 
105 110 115 

acc ggt aca cac cca cgc acc acc acc atg gec aac att gag aac atg 499 
Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala Asn lie Glu Asn Met 
120 125 130 

aag cgc cag etc ggt gcg ctg ggt ctt ggc cat gat tec cgt cgt gcg 547 
Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His Asp Ser Arg Arg Ala 
135 140 145 

gtg gec acc acg gat cct gag ttc tac aag tgg act cag tgg ate ttc 595 
Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp Thr Gin Trp lie Phe 
150 155 160 165 



ctg cag att ttc aat teg tgg ttc gat gca gag cag cag aag gca 



640 
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Leu Gin lie Phe Asn Ser Trp Phe Asp Ala Glu Gin Gin Lys Ala 
170 175 180 



<210> 302 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Met Thr Asn Pro Ser Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr 
15 10 15 

Pro Glu Leu Ala Asn Lys lie Glu Gly Glu Trp Gin Asn Tyr Trp Thr 
20 25 30 

Asp Asn Gly Thr Phe Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro 
35 40 45 

Ala Asp Gly Lys Ala Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met 
50 55 60 

Phe Pro Tyr Pro Ser Gly Ala Gly Leu His Val Gly His Pro Leu Gly 
65 70 75 80 

Tyr lie Ala Thr Asp Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys 
85 90 95 

Asn Val Leu His Thr Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu 
100 105 110 

Gin Tyr Ala lie Gin Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala 
115 120 125 

Asn lie Glu Asn Met Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His 
130 135 140 

Asp Ser Arg Arg Ala Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp 
145 150 155 160 

Thr Gin Trp lie Phe Leu Gin lie Phe Asn Ser Trp Phe Asp Ala Glu 
165 170 175 

Gin Gin Lys Ala 
180 



<210> 303 
<211> 628 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (628) 
<223> FRXA00966 

<400> 303 

tggtttccac ataattcttc aagtctatct acttattgag gggaggaaga attgccctcc 60 
acacatgaga tgtcccgtgt acctactaca ctgtttaacc atg act aac ccg age 115 
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Met Thr Asn Pro Ser 
1 5 



gaa ggc acc act ccc ctg gcg ttc cgt tat acc ccg gaa etc gec aac 
Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr Pro Glu Leu Ala Asn 
10 15 20 



163 



aag ate gaa ggt gag tgg cag aat tac tgg act gac aac ggc aca ttc 211 

Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr Asp Asn Gly Thr Phe 

25 30 35 

aac gca ccc aac cca gtg ggt gat tta gcg cct gcg gac ggt aaa gca 259 

Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro Ala Asp Gly Lys Ala 

40 45 50 



ctt cct gag gac aag etc ttt gtc cag gat atg ttc ccg tac cca tec 
Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met Phe Pro Tyr Pro Ser 



307 



55 60 65 



gga get ggc ctg cac gta ggc cac cca etc ggt tac ate gca acg gat 355 
Gly Ala Gly Leu His Val Gly His Pro Leu Gly Tyr He Ala Thr Asp 

70 75 80 85 

gtt ttc gec cgc tac aac cgc atg ctg ggc aag aac gtt ctg cac acc 403 

Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys Asn Val Leu His Thr 

90 95 100 

ttg ggc tat gac gec ttc gga ctg cca gca gag cag tac gcg ate caa 451 

Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu Gin Tyr Ala He Gin 

105 110 115 

acc ggt aca cac cca cgc acc acc acc atg gee aac att gag aac atg 499 

Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala Asn He Glu Asn Met 

120 125 130 

aag cgc cag etc ggt gcg ctg ggt ctt ggc cat gat tec cgt cgt gcg 547 

Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His Asp Ser Arg Arg Ala 

135 140 145 

gtg gec acc acg gat cct gag ttc tac aag tgg act cag tgg ate ttc 595 

Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp Thr Gin Trp He Phe 

150 155 160 165 

ctg cag att ttc aat teg tgg ttc gat gca gag 628 
Leu Gin He Phe Asn Ser Trp Phe Asp Ala Glu 
170 175 



<210> 304 
<211> 176 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Thr Asn Pro Ser Glu Gly Thr Thr Pro Leu Ala Phe Arg Tyr Thr 
1 5 10 15 

Pro Glu Leu Ala Asn Lys He Glu Gly Glu Trp Gin Asn Tyr Trp Thr 
20 25 30 



Asp Asn Gly Thr Phe Asn Ala Pro Asn Pro Val Gly Asp Leu Ala Pro 
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35 40 45 

Ala Asp Gly Lys Ala Leu Pro Glu Asp Lys Leu Phe Val Gin Asp Met 
50 55 60 

Phe Pro Tyr Pro Ser Gly Ala Gly Leu His Val Gly His Pro Leu Gly 
65 70 75 80 

Tyr lie Ala Thr Asp Val Phe Ala Arg Tyr Asn Arg Met Leu Gly Lys 
85 90 95 

Asn Val Leu His Thr Leu Gly Tyr Asp Ala Phe Gly Leu Pro Ala Glu 
100 105 110 

Gin Tyr Ala He Gin Thr Gly Thr His Pro Arg Thr Thr Thr Met Ala 
115 120 125 

Asn He Glu Asn Met Lys Arg Gin Leu Gly Ala Leu Gly Leu Gly His 
130 135 140 

Asp Ser Arg Arg Ala Val Ala Thr Thr Asp Pro Glu Phe Tyr Lys Trp 
145 150 155 160 

Thr Gin Trp He Phe Leu Gin He Phe Asn Ser Trp Phe Asp Ala Glu 
165 170 175 



<210> 305 
<211> 1061 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1038) 

<223> RXN01061 

<400> 305 

ate tct egg tac cga gag cag ttc tgc aac ate gaa aat gaa cgc tac 48 
He Ser Arg Tyr Arg Glu Gin Phe Cys Asn He Glu Asn Glu Arg Tyr 
15 10 15 

tgg ace ggc cca cgc cca gaa acc cac gga cca aac gat cca ggc ggc 96 
Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn Asp Pro Gly Gly 
20 25 30 

gta gac etc tac gtc ggt ggc gtc gag cac gca gtt etc cac ctg etc 144 
Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val Leu His Leu Leu 
35 40 45 

tac gca cgt ttc tgg cac aag gtc etc ttc gac ctg ggc cac gtc tec 192 
Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu Gly His Val Ser 
50 55 60 

tec aag gag cca tac cgt cgc ctg tac aac cag ggc tac ate cag gec 240 
Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly Tyr He Gin Ala 
65 70 75 80 
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ttc gcc tac acc gat tec cgt ggc gtc tac gtg cct gec gat gat gtc 288 
Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro Ala Asp Asp Val 
85 90 95 

gaa gag aag gac gga aag ttc ttc tac cag ggc gaa gaa gtc aac cag 336 
Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu Glu Val Asn Gin 
100 105 110 

gaa tac gga aag atg ggc aag tec ctg aag aac gcc gtt gcc cca gac 384 
Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala Val Ala Pro Asp 
115 120 125 

gat ate tgc aac aac ttc ggt get gac acc ctg cgc gtt tac gag atg 432 
Asp lie Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg Val Tyr Glu Met 
130 135 140 

gcc atg gga cct ttg gac acc tec cgt cca tgg gca acc aag gac gtc 480 
Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala Thr Lys Asp Val 
1^5 150 155 160 

gtc ggt gcg cag cgc ttc etc cag cgt ctg tgg cgt etc gtc gtc gat 528 
Val Gly Ala Gin Arg Phe Leu Gin Arg Leu Trp Arg Leu Val Val Asp 
165 170 175 

gaa aac acc ggc gaa gtg etc act cgc gat gaa gtc etc acc gac gat 576 
Glu Asn Thr Gly Glu Val Leu Thr Arg Asp Glu Val Leu Thr Asp Asp 
180 185 190 

gac aac aag caa ctg cac cgc acc ate gca ggc gtc cgc gac gac tac 624 
Asp Asn Lys Gin Leu His Arg Thr lie Ala Gly Val Arg Asp Asp Tyr 
195 200 205 

acc aac ttg cgc gtt aac acc gtg gtt gcc aag etc ate gaa tac gtc 672 
Thr Asn Leu Arg Val Asn Thr Val Val Ala Lys Leu lie Glu Tyr Val 
210 215 220 

aac tac ctg acc aaa aca tac cca gac acc ate cca get ggc gca gtc 720 
Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr lie Pro Ala Gly Ala Val 
225 230 235 240 

ctg cca ctg ate gtc atg gtc tec cct ate gca cca cac ate gcg gag 768 
Leu Pro Leu lie Val Met Val Ser Pro lie Ala Pro His lie Ala Glu 
245 250 255 

gaa etc tgg aag aag etc ggc cac gac gac acc gtc acc tac gaa cca 816 
Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr Glu Pro 
260 265 270 

ttc ccc acc ttt gag gaa aaa tgg etc acc gac gat gaa ate gaa ctg 864 
Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu lie Glu Leu 
275 280 285 

cca gtc cag gtc aac ggc aag gtc cgc ggt cgc ate acc gtt gca gcc 912 
Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg lie Thr Val Ala Ala 
290 295 300 

gac gcc age cag gag cag gtc ate gag gca gcg ctt gcc gac gag aag 960 
Asp Ala Ser Gin Glu Gin Val lie Glu Ala Ala Leu Ala Asp Glu Lys 
305 310 315 320 

gtg cag gag caa ate tec ggc aag aac ctg ate aag cag ate gtt gtt 1008 
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Val Gin Glu Gin lie Ser Gly Lys Asn Leu lie Lys Gin lie Val Val 
325 330 335 

cca gga cgc atg gtt aac ctt gtg gtg aag taatccccct cggtttagat 1058 

Pro Gly Arg Met Val Asn Leu Val Val Lys 
340 345 

tcc 1061 



<210> 306 
<211> 346 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

lie Ser Arg Tyr Arg Glu Gin Phe Cys Asn lie Glu Asn Glu Arg Tyr 
1 5 10 15 

Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn Asp Pro Gly Gly 
20 25 30 

Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val Leu His Leu Leu 
35 40 45 

Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu Gly His Val Ser 
50 55 60 

Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly Tyr lie Gin Ala 
65 70 75 80 

Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro Ala Asp Asp Val 
85 90 95 

Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu Glu Val Asn Gin 
100 105 110 

Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala Val Ala Pro Asp 
115 120 125 

Asp lie Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg Val Tyr Glu Met 
130 135 140 

Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala Thr Lys Asp Val 
145 150 155 160 

Val Gly Ala Gin Arg Phe Leu Gin Arg Leu Trp Arg Leu Val Val Asp 
165 170 175 

Glu Asn Thr Gly Glu Val Leu Thr Arg Asp Glu Val Leu Thr Asp Asp 
180 185 190 

Asp Asn Lys Gin Leu His Arg Thr lie Ala Gly Val Arg Asp Asp Tyr 
195 200 205 

Thr Asn Leu Arg Val Asn Thr Val Val Ala Lys Leu lie Glu Tyr Val 
210 215 220 



Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr lie Pro Ala Gly Ala Val 
225 230 235 240 
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Leu Pro Leu lie Val Met Val Ser Pro lie Ala Pro His He Ala Glu 
245 250 255 

Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr Glu Pro 
260 265 270 

Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He Glu Leu 
275 280 285 

Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val Ala Ala 
290 295 300 

Asp Ala Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp Glu Lys 
305 310 315 320 

Val Gin Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He Val Val 
325 330 335 

Pro Gly Arg Met Val Asn Leu Val Val Lys 
340 345 



<210> 307 
<211> 471 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> CD . . (471) 

<223> FRXA01864 

<400> 307 

aat gaa cgc tac tgg acc ggc cca cgc cca gaa acc cac gga cca aac 48 

Asn Glu Arg Tyr Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn 

1 5 10 15 

gat cca ggc ggc gta gac etc tac gtc ggt ggc gtc gag cac gca gtt 96 
Asp Pro Gly Gly Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val 
20 25 30 

etc cac ctg etc tac gca cgt ttc tgg cac aag gtc etc ttc gac ctg 144 
Leu His Leu Leu Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu 
35 40 45 

ggc cac gtc tec tec aag gag cca tac cgt cgc ctg tac aac cag ggc 192 
Gly His Val Ser Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly 
50 55 60 

tac ate cag gee ttc gee tac acc gat tec cgt ggc gtc tac gtg cct 240 
Tyr He Gin Ala Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro 
65 70 75 80 

gee gat gat gtc gaa gag aag gac gga aag ttc ttc tac cag ggc gaa 288 
Ala Asp Asp Val Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu 
85 90 95 



gaa gtc aac cag gaa tac gga aag atg ggc aag tec ctg aag aac gee 336 
Glu Val Asn Gin Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala 
100 105 110 
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gtt gcc cca gac gat ate tgc aac aac ttc ggt get gac aec ctg cgc 384 
Val Ala Pro Asp Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg 
115 120 125 

l a ° ?f g gCC atg gga CCt ttg 9 ac acc tcc ^ tgg gca 432 

Val Tyr Glu Met Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala 
130 135 14Q 

acc aag gac gtc gtc ggt gcg cag cgc ttc etc age gtc 471 
Thr Lys Asp Val Val Gly Ala Gin Arg Phe Leu Ser Val 
145 150 155 



<210> 308 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Asn Glu Arg Tyr Trp Thr Gly Pro Arg Pro Glu Thr His Gly Pro Asn 
15 10 15 

Asp Pro Gly Gly Val Asp Leu Tyr Val Gly Gly Val Glu His Ala Val 
20 25 30 

Leu His Leu Leu Tyr Ala Arg Phe Trp His Lys Val Leu Phe Asp Leu 
35 40 45 

Gly His Val Ser Ser Lys Glu Pro Tyr Arg Arg Leu Tyr Asn Gin Gly 
50 55 60 

Tyr He Gin Ala Phe Ala Tyr Thr Asp Ser Arg Gly Val Tyr Val Pro 
65 7 ° 75 80 

Ala Asp Asp Val Glu Glu Lys Asp Gly Lys Phe Phe Tyr Gin Gly Glu 
8 5 90 95 

Glu Val Asn Gin Glu Tyr Gly Lys Met Gly Lys Ser Leu Lys Asn Ala 
100 105 HO 

Val Ala Pro Asp Asp He Cys Asn Asn Phe Gly Ala Asp Thr Leu Arg 
115 120 125 

Val Tyr Glu Met Ala Met Gly Pro Leu Asp Thr Ser Arg Pro Trp Ala 
130 135 14Q 

Thr Lys Asp Val Val Gly Ala Gin Arg Phe Leu Ser Val 
145 150 155 



<210> 309 
<211> 505 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (75) . . (482) 

<223> FRXA01061 



<400> 309 
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gatgaactcc tcaccgacga tgacaacaag caactgcacc gaccatcgca ggcgtccgcg 60 

acgactacac caacttg cgc gtt aac acc gtg gtt gcc aag etc ate gaa 110 
Leu Arg Val Asn Thr Val Val Ala Lys Leu lie Glu 
1 5 10 

tac gtc aac tac ctg acc aaa aca tac cca gac acc ate cca get ggc 158 
Tyr Val Asn Tyr Leu Thr Lys Thr Tyr Pro Asp Thr He Pro Ala Gly 
15 20 25 

gca gtc ctg cca ctg ate gtc atg gtc tec cct ate gca cca cac ate 206 
Ala Val Leu Pro Leu He Val Met Val Ser Pro He Ala Pro His He 
30 35 40 

gcg gag gaa etc tgg aag aag etc ggc cac gac gac acc gtc acc tac 254 
Ala Glu Glu Leu Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr 
45 50 55 60 

gaa cca ttc ccc acc ttt gag gaa aaa tgg etc acc gac gat gaa ate 302 
Glu Pro Phe Pro Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He 
65 70 75 

gaa ctg cca gtc cag gtc aac ggc aag gtc cgc ggt cgc ate acc gtt 350 
Glu Leu Pro Val Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val 
80 85 90 

gca gcc gac gcc age cag gag cag gtc ate gag gca gcg ctt gcc gac 398 
Ala Ala Asp Ala Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp 
95 100 105 

gag aag gtg cag gag caa ate tec ggc aag aac ctg ate aag cag ate 446 
Glu Lys Val Gin Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He 
HO 115 120 

gtt gtt cca gga cgc atg gtt aac ctt gtg gtg aag taatccccct 492 

Val Val Pro Gly Arg Met Val Asn Leu Val Val Lys 

125 130 135 

eggtttagat tec 505 



<210> 310 

<211> 136 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 310 

Leu Arg Val Asn Thr Val Val Ala Lys Leu He Glu Tyr Val Asn Tyr 
1 5 10 15 

Leu Thr Lys Thr Tyr Pro Asp Thr He Pro Ala Gly Ala Val Leu Pro 
20 25 30 

Leu He Val Met Val Ser Pro He Ala Pro His He Ala Glu Glu Leu 
35 40 45 

Trp Lys Lys Leu Gly His Asp Asp Thr Val Thr Tyr Glu Pro Phe Pro 
50 55 60 

Thr Phe Glu Glu Lys Trp Leu Thr Asp Asp Glu He Glu Leu Pro Val 
65 70 75 80 
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Gin Val Asn Gly Lys Val Arg Gly Arg He Thr Val Ala Ala Asp Ala 
85 90 95 

Ser Gin Glu Gin Val He Glu Ala Ala Leu Ala Asp Glu Lys Val Gin 
100 105 HO 

Glu Gin He Ser Gly Lys Asn Leu He Lys Gin He Val Val Pro Gly 
115 120 125 

Arg Met Val Asn Leu Val Val Lys 
130 135 



<210> 311 
<211> 1002 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1002) 

<223> RXA00968 

<400> 311 

ctg ate gat gat ctg gag ctg etc gat tgg act gag aag gtc aag tec 48 
Leu He Asp Asp Leu Glu Leu Leu Asp Trp Thr Glu Lys Val Lys Ser 
15 10 15 

atg cag cgt aac tgg att ggc cgt tec cgc ggc get gaa gtt gat ttc 96 
Met Gin Arg Asn Trp He Gly Arg Ser Arg Gly Ala Glu Val Asp Phe 
20 25 30 

agt gca gag ggc gaa ace gtc acc gtg ttt acc acc cgc cca gat act 144 
Ser Ala Glu Gly Glu Thr Val Thr Val Phe Thr Thr Arg Pro Asp Thr 
35 40 45 

ctg ttc ggc gcg acc tac atg gtt ctt gca cct gag cat gag ctg gtc 192 
Leu Phe Gly Ala Thr Tyr Met Val Leu Ala Pro Glu His Glu Leu Val 
50 55 60 

gac gtg ctg ctg gag aag get ggt tec tac gag ggc gtt gat gee cgt 240 
Asp Val Leu Leu Glu Lys Ala Gly Ser Tyr Glu Gly Val Asp Ala Arg 
65 70 75 80 

tgg acc aat ggc cag gcg age cct gcg gaa get gtc get gca tac cgc 288 
Trp Thr Asn Gly Gin Ala Ser Pro Ala Glu Ala Val Ala Ala Tyr Arg 
85 90 95 

gee tec ate gee gcg aag tec gac ctg gag cgt cag gaa aac aag gaa 336 
Ala Ser He Ala Ala Lys Ser Asp Leu Glu Arg Gin Glu Asn Lys Glu 
100 105 110 

aag acc ggc gtc ttc ctg ggc gtt tac gcg acc aac cca gtc aac ggc 384 
Lys Thr Gly Val Phe Leu Gly Val Tyr Ala Thr Asn Pro Val Asn Gly 
115 120 125 

gat cag ate aca gtg ttc ate get gac tac gtt ctg acc ggc tac ggc 432 
Asp Gin He Thr Val Phe He Ala Asp Tyr Val Leu Thr Gly Tyr Gly 
130 135 140 
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acc ggc gcc ate atg gcg gtt cct get cac gac gag cgc gac tac gaa 480 
Thr Gly Ala lie Met Ala Val Pro Ala His Asp Glu Arg Asp Tyr Glu 
145 150 155 160 

ttc gcc acc gtt ttg ggt ctg cct ate aag gaa gtt gtc gca ggt ggc 528 
Phe Ala Thr Val Leu Gly Leu Pro He Lys Glu Val Val Ala Gly Gly 
165 170 175 

aac ate gaa gag get get ttc acc gaa tct ggc gaa gca gtc aac tct 576 
Asn He Glu Glu Ala Ala Phe Thr Glu Ser Gly Glu Ala Val Asn Ser 
180 185 190 

gcg aac gac aac ggc ctg gat ate aac ggc ctt gcc aag gat gag get 624 
Ala Asn Asp Asn Gly Leu Asp He Asn Gly Leu Ala Lys Asp Glu Ala 
195 200 205 

att gcc aag acc ate gaa tgg ttg gaa gaa aag gaa ctt ggc cgc ggc 672 
He Ala Lys Thr He Glu Trp Leu Glu Glu Lys Glu Leu Gly Arg Gly 
210 215 220 

acc ate cag tac aag ctg cgc gac tgg ctg ttc get cgc cag cgt tac 720 
Thr He Gin Tyr Lys Leu Arg Asp Trp Leu Phe Ala Arg Gin Arg Tyr 
225 230 235 240 



tgg ggc gag cct ttc cca ate gtc tac gac gaa aac ggc caa gca cat 
Trp Gly Glu Pro Phe Pro He Val Tyr Asp Glu Asn Gly Gin Ala His 
245 250 255 



tgg gca ggt tec tec tgg tac cag ctg cgc tac gtc gat cca 
Trp Ala Gly Ser Ser Trp Tyr Gin Leu Arg Tyr Val Asp Pro 
325 330 



768 



get ctg cca gac tec atg ctt cca gtc gag ctg cca gag gta gag gac 816 

Ala Leu Pro Asp Ser Met Leu Pro Val Glu Leu Pro Glu Val Glu Asp 
260 265 270 

tac aag cct gtc tec ttc gac cct gaa gac gca gac tec gag cct tec 864 

Tyr Lys Pro Val Ser Phe Asp Pro Glu Asp Ala Asp Ser Glu Pro Ser 
275 280 285 

cca cca ctg get aag gcc cgc gaa tgg gtt gag gtg gaa etc gat etc 912 

Pro Pro Leu Ala Lys Ala Arg Glu Trp Val Glu Val Glu Leu Asp Leu 
290 295 300 

ggc gat ggc aag aag aag tac acc cgc gac acc aac gtc atg cca cag 960 

Gly Asp Gly Lys Lys Lys Tyr Thr Arg Asp Thr Asn Val Met Pro Gin 

305 310 315 320 



1002 



<210> 312 
<211> 334 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 312 

Leu He Asp Asp Leu Glu Leu Leu Asp Trp Thr Glu Lys Val Lys Ser 
15 10 15 



Met Gin Arg Asn Trp He Gly Arg Ser Arg Gly Ala Glu Val Asp Phe 
20 25 30 



BGI-I27CP 



Ser Ala Glu Gly 
35 

Leu Phe Gly Ala 
50 

Asp Val Leu Leu 
65 



Trp Thr Asn Gly 



Ala Ser He Ala 
100 

Lys Thr Gly Val 
115 

Asp Gin He Thr 
130 

Thr Gly Ala He 
145 

Phe Ala Thr Val 



Asn lie Glu Glu 
180 

Ala Asn Asp Asn 
195 

He Ala Lys Thr 
210 

Thr lie Gin Tyr 
225 

Trp Gly Glu Pro 



Ala Leu Pro Asp 
260 

Tyr Lys Pro Val 
275 

Pro Pro Leu Ala 
290 

Gly Asp Gly Lys 
305 

Trp Ala Gly Ser 




Glu Thr Val Thr 
40 

Thr Tyr Met Val 
55 

Glu Lys Ala Gly 
70 

Gin Ala Ser Pro 
85 

Ala Lys Ser Asp 



Phe Leu Gly Val 
120 

Val Phe He Ala 
135 

Met Ala Val Pro 
150 

Leu Gly Leu Pro 
165 

Ala Ala Phe Thr 



Gly Leu Asp He 
200 

lie Glu Trp Leu 
215 

Lys Leu Arg Asp 
230 

Phe Pro He Val 
245 

Ser Met Leu Pro 



Ser Phe Asp Pro 
280 

Lys Ala Arg Glu 
295 

Lys Lys Tyr Thr 
310 

Ser Trp Tyr Gin 
325 
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Val Phe Thr Thr 



Leu Ala Pro Glu 
60 

Ser Tyr Glu Gly 
75 

Ala Glu Ala Val 
90 

Leu Glu Arg Gin 
105 

Tyr Ala Thr Asn 



Asp Tyr Val Leu 
140 

Ala His Asp Glu 
155 

He Lys Glu Val 
170 

Glu Ser Gly Glu 
185 

Asn Gly Leu Ala 



Glu Glu Lys Glu 
220 

Trp Leu Phe Ala 
235 

Tyr Asp Glu Asn 
250 

Val Glu Leu Pro 
265 

Glu Asp Ala Asp 



Trp Val Glu Val 
300 

Arg Asp Thr Asn 
315 

Leu Arg Tyr Val 
330 




Arg Pro Asp Thr 
45 

His Glu Leu Val 



Val Asp Ala Arg 
80 

Ala Ala Tyr Arg 
95 

Glu Asn Lys Glu 
110 

Pro Val Asn Gly 
125 

Thr Gly Tyr Gly 



Arg Asp Tyr Glu 
160 

Val Ala Gly Gly 
175 

Ala Val Asn Ser 
190 

Lys Asp Glu Ala 
205 

Leu Gly Arg Gly 



Arg Gin Arg Tyr 
240 

Gly Gin Ala His 
255 

Glu Val Glu Asp 
270 

Ser Glu Pro Ser 
285 

Glu Leu Asp Leu 



Val Met Pro Gin 
320 

Asp Pro 



<210> 313 
<211> 1701 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1678) 
<223> RXA01522 

<400> 313 

cacgacaacg tcggcctacc ccttggaatc ggcttcaaaa acatcgaagg ctgatcccgg 60 

tttacccagt tcgcatacct ttcgactacc ctaggaaatc gtg act aat tec aat 115 

Val Thr Asn Ser Asn 
1 5 

ccc act tec aag aac aat tec gee gat ttg cct gag cag ctg cga att 163 
Pro Thr Ser Lys Asn Asn Ser Ala Asp Leu Pro Glu Gin Leu Arg He 
10 15 20 

cgt cgc gaa aag cgc gag cgc att ctg gac agt gga ttg gac gee tac 211 
Arg Arg Glu Lys Arg Glu Arg He Leu Asp Ser Gly Leu Asp Ala Tyr 
25 30 35 

cca gtc gag gtt gat cgc acc ate tea ate tct gac ctg cgc tec caa 259 
Pro Val Glu Val Asp Arg Thr He Ser He Ser Asp Leu Arg Ser Gin 
40 45 50 

ttt gtt gtc att aca gaa gac etc caa gag cgc gaa gaa ggc gta acc 307 
Phe Val Val He Thr Glu Asp Leu Gin Glu Arg Glu Glu Gly Val Thr 
55 60 65 

tac etc gaa gta ggc gaa gaa acc gac gtt gag gtc gca ate get ggc 355 
Tyr Leu Glu Val Gly Glu Glu Thr Asp Val Glu Val Ala He Ala Gly 
70 75 80 85 

cgc gtc atg ttc gtt cgc aac acc ggc aag etc tgc ttc gca tec ate 403 
Arg Val Met Phe Val Arg Asn Thr Gly Lys Leu Cys Phe Ala Ser He 
90 95 100 

caa gaa gga aac ggc acc acc gtc caa gca atg ctg tec ctg gca gca 451 
Gin Glu Gly Asn Gly Thr Thr Val Gin Ala Met Leu Ser Leu Ala Ala 
105 HO 115 

gtc ggt gaa gaa tec etc aag gee tgg aaa gee gat gtg gac atg ggt 499 
Val Gly Glu Glu Ser Leu Lys Ala Trp Lys Ala Asp Val Asp Met Glv 
120 125 130 

gac ate gtt tec gtc cgc ggc aaa gta ate tec tec aag cgt ggc gaa 547 
Asp He Val Ser Val Arg Gly Lys Val He Ser Ser Lys Arg Gly Glu 
135 140 145 

etc tec gtg atg get gac tec tgg cac atg gee tec aag tec ctg cgc 595 
Leu Ser Val Met Ala Asp Ser Trp His Met Ala Ser Lys Ser Leu Arg 
150 155 160 165 

cca ctg cca gtc gca ttc gcg gac etc age gaa gac acc cgc gtc cgc 643 
Pro Leu Pro Val Ala Phe Ala Asp Leu Ser Glu Asp Thr Arg Val Arg 
170 175 180 

cac cgc tac acc gac etc ate atg cgc gaa caa gee cgc acc aac gcg 691 
His Arg Tyr Thr Asp Leu He Met Arg Glu Gin Ala Arg Thr Asn Ala 
185 190 195 
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Si % '£ s: "s ?s »s si si Si si si ;s si si - - 

205 210 

si s| Si si ?s si s si Si si ?s Si ss si - 

220 225 

r? C nf 3 gCa Cga Cca ttc ^ aa acc ca = tec aac gee etc aac att R « 

Gly Ala Ala Ala Arg Pro Phe Glu Thr His Ser Asn Ala £u 1^ ^ 

235 240 245 



s Si is Si |i Si si si is £ £ £ ^ - - - - 

^ bb 260 

?s is si £ si si ?s Si pi ?s si si si Si - - - 
™ B - - Si Si Si si Si si - S5 ?s 

285 290 

is Si Si is Si Si is si si - - « : - « : » ; - 

300 305 

Hi - - - - Si Si Si ?S Si Si Si Si Si - ;s - 

315 320 325 

Si Si Si Si ?s Si iii Si 25 si Si Si is Si ?S Si 1123 

330 335 340 

Si E iS Si sii Si Si Si Si Si Si Si £ Si Si Si 

J45 350 7 



gga ii7i 

Pro 

355 



si si si ?s si si si ?s ?s si si si si si Si 1219 

365 370 

si is ?s s: ?ii si si ?s si si si si si Si si ;s 1267 

jou - — 



385 



Si Si Si ?S Si Si Si i« Si Si Si & Si Si Si Si 



1315 



400 



405 



iS Si Si Si Si ?S £ Si Si Si Si Si Si Si Si Si 

410 415 42 0 

?S Si Si Si Si Si Si Si si - Si Si Si i| Si Si »» 
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tac gtc cgc gga ttt gaa eta gca acc gga tac tec gaa etc ate gac 1459 
Tyr Val Arg Gly Phe Glu Leu Ala Thr Gly Tyr Ser Glu Leu He Asp 
440 445 450 

cca gtc att caa cgc gaa cgc ttc gaa ggc caa gec cgc etc gee gec 1507 
Pro Val He Gin Arg Glu Arg Phe Glu Gly Gin Ala Arg Leu Ala Ala 
455 460 465 

gac gga gac gac gaa gee atg gtc etc gac gaa gac ttc etc acc gca 1555 
Asp Gly Asp Asp Glu Ala Met Val Leu Asp Glu Asp Phe Leu Thr Ala 
470 475 480 485 

atg gaa caa ggc atg cca cca acc tec ggc aac ggc atg gga ate gac 1603 
Met Glu Gin Gly Met Pro Pro Thr Ser Gly Asn Gly Met Gly He Asp 
490 495 500 

cgc etc etc atg gee etc acc ggc etc gga ate cgc gaa acc gta etc 1651 
Arg Leu Leu Met Ala Leu Thr Gly Leu Gly He Arg Glu Thr Val Leu 
505 510 515 

ttc cca atg gtg aaa cca gaa caa aag taggtttttg ctctttgtgc 1698 
Phe Pro Met Val Lys Pro Glu Gin Lys 
520 525 

ttg 1701 



<210> 314 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Val Thr Asn Ser Asn Pro Thr Ser Lys Asn Asn Ser Ala Asp Leu Pro 
1 5 10 15 

Glu Gin Leu Arg He Arg Arg Glu Lys Arg Glu Arg He Leu Asp Ser 
20 25 30 

Gly Leu Asp Ala Tyr Pro Val Glu Val Asp Arg Thr He Ser He Ser 
35 40 45 

Asp Leu Arg Ser Gin Phe Val Val He Thr Glu Asp Leu Gin Glu Arq 
50 55 60 

Glu Glu Gly Val Thr Tyr Leu Glu Val Gly Glu Glu Thr Asp Val Glu 
65 70 75 80 

Val Ala He Ala Gly Arg Val Met Phe Val Arg Asn Thr Gly Lys Leu 
85 90 95 

Cys Phe Ala Ser He Gin Glu Gly Asn Gly Thr Thr Val Gin Ala Met 
100 105 HO 

Leu Ser Leu Ala Ala Val Gly Glu Glu Ser Leu Lys Ala Trp Lys Ala 
H5 120 125 

Asp Val Asp Met Gly Asp lie Val Ser Val Arg Gly Lys Val He Ser 
130 135 140 

Ser Lys Arg Gly Glu Leu Ser Val Met Ala Asp Ser Trp His Met Ala 
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145 150 



155 160 

Ser Lys Ser Leu Arg Pro Leu Pro Val Ala Phe Ala Asp Leu Ser Glu 
165 170 175 

Asp Thr Arg Val Arg His Arg Tyr Thr Asp Leu He Met Arg Glu Gin 
180 185 190 

Ala Arg Thr Asn Ala Leu Thr Arg He Lys Val Met Arg Ala Leu Arg 
195 200 205 

His Tyr Leu Glu Asp Gin Asp Phe Leu Glu Val Glu Thr Pro Met Leu 
210 215 220 

Gin Thr Leu His Gly Gly Ala Ala Ala Arg Pro Phe Glu Thr His Ser 
225 230 235 240 

Asn Ala Leu Asp He Asp Leu Tyr Leu Arg He Ala Pro Glu Leu Tyr 
245 250 255 

Leu Lys Arg Cys Val Val Gly Gly He Glu Arg Val Phe Glu Val Asn 
260 265 270 

Arg Asn Phe Arg Asn Glu Gly Val Asp Ser Ser His Ser Pro Glu Phe 
27 5 280 285 

Ala Met Leu Glu Thr Tyr Glu Ala Trp Gly Thr Tyr Glu Thr Gly Ala 
290 295 300 

Lys Leu He Lys Gly Leu Val Gin Ser Val Ala Gin Glu Val Phe Glv 
305 310 315 320 

Thr Thr Leu Val Thr Leu Ala Asp Gly Thr Glu Tyr Asp Leu Gly Gly 
325 330 335 

Glu Trp Lys Val He Glu Met Tyr Pro Ser Leu Asn Glu Ala Leu Ala 
340 345 350 

Arg Lys Phe Pro Gly Gin Pro Glu Val Thr He Asp Ser Thr Val Glu 
355 360 365 

Glu Leu Arg Glu He Ala Lys Val He Gly Leu Ser Val Pro Glu Asn 
370 375 380 

Gly Gly Trp Gly His Gly Lys Leu Val Glu Glu He Trp Glu Leu Leu 
385 390 395 400 

Cys Glu Asp Gin Leu Tyr Gly Pro He Phe Val Lys Asp Phe Pro Val 
405 410 415 

Glu Thr Phe Pro Leu Thr Arg Gin His Arg Thr Lys Pro Gly Val Thr 
420 425 430 

Glu Lys Trp Asp Leu Tyr Val Arg Gly Phe Glu Leu Ala Thr Gly Tyr 
435 440 445 

Ser Glu Leu He Asp Pro Val He Gin Arg Glu Arg Phe Glu Gly Gin 
450 4 55 460 

Ala Arg Leu Ala Ala Asp Gly Asp Asp Glu Ala Met Val Leu Asp Glu 
465 470 475 480 
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Asp Phe Leu Thr Ala Met Glu Gin Gly Met Pro Pro Thr Ser Gly Asn 
485 490 495 

Gly Met Gly He Asp Arg Leu Leu Met Ala Leu Thr Gly Leu Gly He 
500 505 510 

Arg Glu Thr Val Leu Phe Pro Met Val Lys Pro Glu Gin Lys 
515 520 525 



<210> 315 

<211> 619 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (619) 

<223> RXA02015 

<400> 315 

cccagagttc gttgagaccg aacacttcct gctcgacctg ccagcactgg ctgaagcact 60 

aaccgagtgg ctgaagggac gcgaagactg gcgtccaaac gtg ttg aag ttc teg 115 

Val Leu Lys Phe Ser 

1 5 

etc aac ctg ctg gac gat ate cgc cca cgc gca atg teg cgc gat ate 163 

Leu Asn Leu Leu Asp Asp He Arg Pro Arg Ala Met Ser Arg Asp He 
10 15 20 

gac tgg ggc ate cca ate cca gtt gaa gga tgg caa gac aac aac gee 211 
Asp Trp Gly He Pro He Pro Val Glu Gly Trp Gin Asp Asn Asn Ala 
25 30 35 

aag aag etc tac gtc tgg ttc gac get gtc gtg ggc tac ttg tec gca 259 
Lys Lys Leu Tyr Val Trp Phe Asp Ala Val Val Gly Tyr Leu Ser Ala 
40 45 50 

tec ate gaa tgg gec tac cgc tec ggc gac cca gaa gca tgg cgc ace 307 
Ser He Glu Trp Ala Tyr Arg Ser Gly Asp Pro Glu Ala Trp Arg Thr 
55 60 65 

ttc tgg aat gat cca gaa ace aag tec tac tac ttc atg ggc aaa gac 355 
Phe Trp Asn Asp Pro Glu Thr Lys Ser Tyr Tyr Phe Met Gly Lys Asp 
70 75 80 85 

aac ate ace ttc cac tec cag ate tgg cca gcg gag ctt etc ggc tac 403 
Asn He Thr Phe His Ser Gin He Trp Pro Ala Glu Leu Leu Gly Tyr 
90 95 100 

gca ggc aag ggc tec cgc ggt gga gaa ate ggt gac ctg ggt gtt ctg 451 
Ala Gly Lys Gly Ser Arg Gly Gly Glu He Gly Asp Leu Gly Val Leu 
105 HO 115 

aac ctg cct act gag gtt gtt tec tct gag ttc ctg act atg tct gga 499 
Asn Leu Pro Thr Glu Val Val Ser Ser Glu Phe Leu Thr Met Ser Gly 
120 125 130 

tec aag ttc tec tea tec aag ggc gtt gtc ate tac gtg aag gac ttc 547 
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Ser Lys Phe Ser Ser Ser Lys Gly Val Val He Tyr Val Lys Asp Phe 
!35 140 145 

etc aag gag ttc ggc cca gat gcg ctg cga tac ttc ate get gcg agg 595 
Leu Lys Glu Phe Gly Pro Asp Ala Leu Arg Tyr Phe He Ala Ala Arq 
150 155 160 165 

ccc aga aac aac gac ace gac ttc 619 
Pro Arg Asn Asn Asp Thr Asp Phe 
170 



<210> 316 
<211> 173 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Val Leu Lys Phe Ser Leu Asn Leu Leu Asp Asp He Arg Pro Arg Ala 
15 10 15 

Met Ser Arg Asp He Asp Trp Gly He Pro He Pro Val Glu Gly Trp 
20 25 30 

Gin Asp Asn Asn Ala Lys Lys Leu Tyr Val Trp Phe Asp Ala Val Val 
35 40 45 

Gly Tyr Leu Ser Ala Ser He Glu Trp Ala Tyr Arg Ser Gly Asp Pro 
50 55 60 

Glu Ala Trp Arg Thr Phe Trp Asn Asp Pro Glu Thr Lys Ser Tyr Tyr 
65 7 ° 75 80 

Phe Met Gly Lys Asp Asn He Thr Phe His Ser Gin He Trp Pro Ala 
85 90 95 

Glu Leu Leu Gly Tyr Ala Gly Lys Gly Ser Arg Gly Gly Glu He Gly 
!00 105 HO 

Asp Leu Gly Val Leu Asn Leu Pro Thr Glu Val Val Ser Ser Glu Phe 
115 120 125 

Leu Thr Met Ser Gly Ser Lys Phe Ser Ser Ser Lys Gly Val Val He 
130 135 140 

Tyr Val Lys Asp Phe Leu Lys Glu Phe Gly Pro Asp Ala Leu Arq Tyr 
145 150 155 160 

Phe He Ala Ala Arg Pro Arg Asn Asn Asp Thr Asp Phe 
165 170 



<210> 317 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1189) 

<223> RXA01582 
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<400> 317 

aatcactcaa tttggccaca gcagcgtcaa tttgtctgta cgaatcctcc aaggcactat 60 

tcgccggtga gtaaacccca attcatgccc agcgggtatg atg gcg ggg tta gtt 115 

Met Ala Gly Leu Val 

1 5 

gac tta aca ata aac atg agg gaa ggg ctg gac tac acg gtg tec gaa 163 

Asp Leu Thr He Asn Met Arg Glu Gly Leu Asp Tyr Thr Val Ser Glu 
10 15 20 

att cag ttg acc gaa gec agt ttg aac gag gcg gec gac gec gcg ate 211 
He Gin Leu Thr Glu Ala Ser Leu Asn Glu Ala Ala Asp Ala Ala He 
25 30 35 

aag get ttc gac ggt gca caa aac eta gat gaa etc gca gca eta cgc 259 
Lys Ala Phe Asp Gly Ala Gin Asn Leu Asp Glu Leu Ala Ala Leu Arg 
40 45 50 



cgc gat cac ttg ggt gat gee gca cct att ccg cag gca cga cgc tea 

Arg Asp His Leu Gly Asp Ala Ala Pro He Pro Gin Ala Arg Arg Ser 
55 60 65 

ttg gga act att cct aaa gat cag cgc aag gat gcg ggc cgc ttt gtc 

Leu Gly Thr He Pro Lys Asp Gin Arg Lys Asp Ala Gly Arg Phe Val 

70 75 80 85 

aac atg gca ctt ggt cgc gca gaa aag cac ttt get cag gtc aag gtt 

Asn Met Ala Leu Gly Arg Ala Glu Lys His Phe Ala Gin Val Lys Val 

90 95 100 



ate acg ate etc aac gag cag ate gca gac ate ttc gtg ggc atg ggc 
He Thr He Leu Asn Glu Gin He Ala Asp He Phe Val Gly Met Gly 
135 140 145 

tgg gaa ate gec gag ggc cca gag gtg gaa gca gaa tac ttc aac ttc 
Trp Glu He Ala Glu Gly Pro Glu Val Glu Ala Glu Tyr Phe Asn Phe 
15 0 155 160 165 

gac gca ctg aac ttc ctg cct gat cac cca get cgt aca ctg cag gac 
Asp Ala Leu Asn Phe Leu Pro Asp His Pro Ala Arg Thr Leu Gin Asp 
170 175 180 

acc ttc cac att gcg ccg gaa ggc tec cgc cag gtg ctg cgt acc cac 
Thr Phe His He Ala Pro Glu Gly Ser Arg Gin Val Leu Arg Thr His 
185 190 195 

acc tea cca gtt cag gtg cgc acc atg etc aac cgt gaa gtt ccg ate 
Thr Ser Pro Val Gin Val Arg Thr Met Leu Asn Arg Glu Val Pro He 
200 205 210 

tac ate gca tgc cct ggc cgt gtg ttc cgt acc gac gaa etc gat gca 



307 



355 



403 



gtt ttg gaa gaa aag cgc aac gca gaa gtc eta gag ctt gag cgc gtt 451 

Val Leu Glu Glu Lys Arg Asn Ala Glu Val Leu Glu Leu Glu Arg Val 
105 HO H5 

gac gtc acc gtt cca acc acc cgc gag cag gtt ggt gcg ctg cac ccc 

Asp Val Thr Val Pro Thr Thr Arg Glu Gin Val Gly Ala Leu His Pro 
120 125 130 



499 



547 



595 



643 



691 



739 



787 



BGI-127CP _407_ 

Tyr He Ala Cys Pro Gly Arg Val Phe Arg Thr Asp Glu Leu Asp Ala 
215 220 225 

aca cac acc cct gtg ttc cac cag ate gaa ggc ctt gca gtt gat aag 835 
Thr His Thr Pro Val Phe His Gin He Glu Gly Leu Ala Val Asp Lys 
230 235 240 245 

ggt ctg act atg get cac ctg cgc ggc acc ttg gat cac ctg gec aag 883 
Gly Leu Thr Met Ala His Leu Arg Gly Thr Leu Asp His Leu Ala Lys 
250 255 260 

gaa etc ttc ggc cca gag acc aag act cgt atg cgc tec aac tac ttc 931 
Glu Leu Phe Gly Pro Glu Thr Lys Thr Arg Met Arg Ser Asn Tyr Phe 
265 270 275 

cca ttc acc gag cct tec get gag gtt gat gtg tgg ttc cct aac aag 979 
Pro Phe Thr Glu Pro Ser Ala Glu Val Asp Val Trp Phe Pro Asn Lys 
280 285 290 

aag ggt ggt gca ggc tgg ate gag tgg ggt ggc tgt ggc atg gtc aac 1027 
Lys Gly Gly Ala Gly Trp He Glu Trp Gly Gly Cys Gly Met Val Asn 
295 300 305 

cca aac gtg ctt cgt gee gtg ggt gtt gac cca gag gag tac acc gga 1075 
Pro Asn Val Leu Arg Ala Val Gly Val Asp Pro Glu Glu Tyr Thr Gly 
310 315 320 325 

ttc gcg ttc ggc atg ggc att gaa cgt acc ctg cag ttc cgc aac ggc 1123 
Phe Ala Phe Gly Met Gly He Glu Arg Thr Leu Gin Phe Arg Asn Gly 
330 335 340 

ctg age gat atg cgc gac atg gtt gag ggc gat att cgc ttc acc etc 1171 
Leu Ser Asp Met Arg Asp Met Val Glu Gly Asp He Arg Phe Thr Leu 
345 350 355 

cca ttc ggc att cag gca taactcatcc cgcacacgac tta 1212 
Pro Phe Gly He Gin Ala 
360 



<210> 318 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 318 

Met Ala Gly Leu Val Asp Leu Thr lie Asn Met Arg Glu Gly Leu Asp 
1 5 10 



15 



Tyr Thr Val Ser Glu He Gin Leu Thr Glu Ala Ser Leu Asn Glu Ala 
20 25 30 

Ala Asp Ala Ala He Lys Ala Phe Asp Gly Ala Gin Asn Leu Asp Glu 
35 40 45 

Leu Ala Ala Leu Arg Arg Asp His Leu Gly Asp Ala Ala Pro He Pro 
50 55 60 

Gin Ala Arg Arg Ser Leu Gly Thr He Pro Lys Asp Gin Arg Lys Asp 
65 7 0 75 80 
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Ala Gly Arg Phe Val Asn Met Ala Leu Gly Arg Ala Glu Lys His Phe 
85 90 95 

Ala Gin Val Lys Val Val Leu Glu Glu Lys Arg Asn Ala Glu Val Leu 
100 105 110 

Glu Leu Glu Arg Val Asp Val Thr Val Pro Thr Thr Arg Glu Gin Val 
115 120 125 

Gly Ala Leu His Pro He Thr He Leu Asn Glu Gin He Ala Asp He 
130 135 140 

Phe Val Gly Met Gly Trp Glu He Ala Glu Gly Pro Glu Val Glu Ala 
145 150 155 160 

Glu Tyr Phe Asn Phe Asp Ala Leu Asn Phe Leu Pro Asp His Pro Ala 
165 170 175 

Arg Thr Leu Gin Asp Thr Phe His He Ala Pro Glu Gly Ser Arg Gin 
180 185 190 

Val Leu Arg Thr His Thr Ser Pro Val Gin Val Arg Thr Met Leu Asn 
195 200 205 

Arg Glu Val Pro He Tyr He Ala Cys Pro Gly Arg Val Phe Arg Thr 
210 215 220 

Asp Glu Leu Asp Ala Thr His Thr Pro Val Phe His Gin He Glu Gly 
225 230 235 240 

Leu Ala Val Asp Lys Gly Leu Thr Met Ala His Leu Arg Gly Thr Leu 
245 250 255 

Asp His Leu Ala Lys Glu Leu Phe Gly Pro Glu Thr Lys Thr Arg Met 
260 265 270 

Arg Ser Asn Tyr Phe Pro Phe Thr Glu Pro Ser Ala Glu Val Asp Val 
275 280 285 

Trp Phe Pro Asn Lys Lys Gly Gly Ala Gly Trp He Glu Trp Gly Gly 
290 295 300 

Cys Gly Met Val Asn Pro Asn Val Leu Arg Ala Val Gly Val Asp Pro 
305 310 315 320 

Glu Glu Tyr Thr Gly Phe Ala Phe Gly Met Gly lie Glu Arg Thr Leu 
325 330 335 

Gin Phe Arg Asn Gly Leu Ser Asp Met Arg Asp Met Val Glu Gly Asp 
340 345 350 

He Arg Phe Thr Leu Pro Phe Gly He Gin Ala 
3 55 360 



<210> 319 
<211> 2466 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (2443) 
<223> RXN01583 

<400> 319 

tgccatcgtc tgatttggac tcaggttatg tccgcgtcgg ctttgaaacc gaaggctact 60 

ggccaatccc tgaaaccacc ggaccactcg ttttcggcgc gtg gaa acc ate gaa 115 

Val Glu Thr lie Glu 
1 5 

gag etc acc gag ttc aag aag ccc ate cgc cac tgc cac gtc aat gtt 163 

Glu Leu Thr Glu Phe Lys Lys Pro lie Arg His Cys His Val Asn Val 
10 15 20 

ggc gac gec aac gga acc ggc gaa ctg cag tec ate gtt tgt ggc gec 211 
Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser He Val Cys Gly Ala 
25 30 35 

cgc aac ttc aag gaa ggc gac acc gtt gtc gtg tec ctt cct ggc get 259 
Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val Ser Leu Pro Gly Ala 
40 45 50 



gtg ctg cct ggc gat ttc gcg ate tct get cgt gaa act tac gga cgc 

Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg Glu Thr Tyr Gly Arg 

55 60 65 

atg tct gca ggc atg ate tgt tct gec tct gag ctg ggt ctt get gat 

Met Ser Ala Gly Met He Cys Ser Ala Ser Glu Leu Gly Leu Ala Asp 

70 75 80 85 

aag cag aac tec ggc ate ate acc ctg gat cct tct tac ggc gag cct 

Lys Gin Asn Ser Gly He He Thr Leu Asp Pro Ser Tyr Gly Glu Pro 

90 95 100 

ggc gaa gac gca cgt caa gca ctg gga ctt gaa gat acc gtt ttc gat 

Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu Asp Thr Val Phe Asp 

105 110 115 



307 



355 



403 



451 



gtc aac gtc acc cca gac cgc ggt tac gca ctg tct get cgt ggc ctg 499 
Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu Ser Ala Arg Gly Leu 
120 125 130 

acc cgc gaa ctg gca teg get ttc age ctg acc ttc acc gac cct gcg 547 

Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr Phe Thr Asp Pro Ala 
135 140 145 

ate gag cca get gta gca ggc att gag gtc aag gtc cca gca gtt gaa 595 

He Glu Pro Ala Val Ala Gly He Glu Val Lys Val Pro Ala Val Glu 

150 155 160 165 

ggt tec ttg att aac gtg gag ctg cgt gaa gag acc aag gca ate cgt 643 

Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu Thr Lys Ala He Arg 
1^0 175 180 

ttc ggt ctg cgt aaa gtc tct ggc att gat cca gca gca gaa tec cca 691 

Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro Ala Ala Glu Ser Pro 
185 190 195 

ttc tgg atg cag cgt gaa etc atg etc tct ggt cag cga cca gtc aac 739 

Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly Gin Arg Pro Val Asn 
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200 205 210 

gcc gcc acc gac gtc acc aac tac gtc atg ttg ctg etc ggc cag ccg 787 
Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu Leu Leu Gly Gin Pro 
215 220 225 

atg cat get ttc gac gca gcc aag gtt act ggc gat ctt gtt gtc cgc 835 
Met His Ala Phe Asp Ala Ala Lys Val Thr Gly Asp Leu Val Val Arg 
230 235 240 245 

aac gca act gca ggc gag aag ttc gaa acc etc gat cac gtc aag cgc 883 
Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu Asp His Val Lys Arg 
250 255 260 

acc etc aat gag gaa gac gtt gtg ate acc gat gac aac ggc att cag 931 
Thr Leu Asn Glu Glu Asp Val Val He Thr Asp Asp Asn Gly He Gin 
265 270 275 

tct ttg get ggc gtt atg ggt ggt etc acc tec gag ate tct gac acc 979 
Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser Glu He Ser Asp Thr 
280 285 290 

acc acc gat gtc tac ttc gag gcc gca acc tgg gac acc ate acc gtt 1027 
Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp Asp Thr He Thr Val 
295 300 305 

gcg cgc acc tea cgt cgc cac aag ttg age tec gaa get tct cga cgt 1075 
Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser Glu Ala Ser Arg Arg 
310 315 320 325 



ttc gag cgt ggc gtt gac cct gcg ate gtg gaa ate gcc etc gat ate 
Phe Glu Arg Gly Val Asp Pro Ala He Val Glu He Ala Leu Asp He 
330 335 340 



cgc acc etc gtt ggt gat gtc cct gcc atg caa ccc ate acc atg aag 

Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin Pro He Thr Met Lys 
360 365 370 

gtc act cga cct tec gag etc gca ggc gtg gat tat tec gca gaa act 

Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp Tyr Ser Ala Glu Thr 
3*75 380 385 



1123 



gca gca acc ctt etc gtg gag ate gca ggc ggc acc gtc gat gcg ggt 1171 
Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly Thr Val Asp Ala Gly 
345 350 355 



1219 



1267 



gtg ate get cgt ctg gaa gag gtc gga tgc acc gtc get gtt tec ggc 1315 

Val He Ala Arg Leu Glu Glu Val Gly Cys Thr Val Ala Val Ser Gly 

390 395 400 405 

gac acc ttg gaa gta acc cct cca acc tgg cgc ggt gac etc acc atg 1363 

Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg Gly Asp Leu Thr Met 

410 415 420 

tec get gac etc gtg gaa gaa gta etc cgc etc gaa ggt ttg gaa gca 1411 

Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu Glu Gly Leu Glu Ala 

425 430 435 

att cca acc ate ate cca acc gca cca gca ggc cgt gga eta acc gat 1459 

He Pro Thr He He Pro Thr Ala Pro Ala Gly Arg Gly Leu Thr Asp 
440 445 450 
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gca cag aag cgc cgc cgc gcc gtt ggc cac get ttg get tac get ggc 1507 
Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala Leu Ala Tyr Ala Gly 
455 460 465 

tac gcc gaa ate ate cca age cca ttc atg gac cca gag gtc ttc gat 1555 
Tyr Ala Glu He He Pro Ser Pro Phe Met Asp Pro Glu Val Phe Asp 
470 475 480 485 

gta tgg gga etc gca gca gac gac gag cgc cgc aag ace gtt tec gtt 1603 
Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg Lys Thr Val Ser Val 
490 495 500 

etc aac cca ctt gag gca gaa cgc aac gtc ctg age ace tec ttg ctg 1651 
Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu Ser Thr Ser Leu Leu 
505 510 515 

ccc tec atg etc gat get gtc aag cgc aac gtt gca cgt gga cac aac 1699 
Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val Ala Arg Gly His Asn 
520 525 530 

gat ttc tec ctg ttc ggc ctg cag cag gtc gcc ttc gag cac gga tec 1747 
Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala Phe Glu His Gly Ser 
535 540 545 



ggc gtt tec cca atg cca tct gtt get tea cgc cct gaa gag tct gtc 
Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg Pro Glu Glu Ser Val 
550 555 560 565 

gtg gca gaa ctg gtg gat tea ctg cca aac cag cca ctg cat gtc gca 
Val Ala Glu Leu Val Asp Ser Leu Pro Asn Gin Pro Leu His Val Ala 
5^0 575 580 

ace gtg ggc ace ggc aac ate gag ttc gaa ggc cca tgg ggc aag ggc 
Thr Val Gly Thr Gly Asn He Glu Phe Glu Gly Pro Trp Gly Lys Gly 
585 590 595 

cgc gcc tac ace ttc gcc gac gcg att gaa tec gcg cgc gca gtc gcc 
Arg Ala Tyr Thr Phe Ala Asp Ala He Glu Ser Ala Arg Ala Val Ala 
600 605 610 

cgc get get ggc gtc ace ttg gag ctg gcc aac gcc gac gcg ctt cct 
Arg Ala Ala Gly Val Thr Leu Glu Leu Ala Asn Ala Asp Ala Leu Pro 
615 620 625 

tgg cac cca ggt cgt tgc gcc gca ttg ctt ate gac ggt ace ccc gtc 
Trp His Pro Gly Arg Cys Ala Ala Leu Leu He Asp Gly Thr Pro Val 
630 635 640 645 

ggt tac get ggc gaa ctt cac cca cag ate ctg gaa aag gcc ggt eta 
Gly Tyr Ala Gly Glu Leu His Pro Gin lie Leu Glu Lys Ala Gly Leu 
6 50 655 660 



1795 



1843 



1891 



1939 



1987 



2035 



2083 



cca gca cgc ace tgt gca atg gaa ctg gat etc age gca ctg cca ctg 2131 
Pro Ala Arg Thr Cys Ala Met Glu Leu Asp Leu Ser Ala Leu Pro Leu 
665 670 675 



gta gaa aac etc cca gcg cca gtc ctg tec tec ttc cca gca ctg cac 
Val Glu Asn Leu Pro Ala Pro Val Leu Ser Ser Phe Pro Ala Leu His 
680 685 690 



2179 
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caa gac ate gec eta gtt gtg gat gag acc ate ccg gee gaa gat gtc 2227 

Gin Asp He Ala Leu Val Val Asp Glu Thr He Pro Ala Glu Asp Val 
695 700 705 

cgc gca gtt gtc gaa gee ggc gec ggc gaa ctg ate gaa acg gtc gag 2275 

Arg Ala Val Val Glu Ala Gly Ala Gly Glu Leu He Glu Thr Val Glu 



710 715 



720 725 



ctt ttc cac gtc ttc cgc tec gaa cag cgc ggc gag aac aag aaa tec 2323 
Leu Phe His Val Phe Arg Ser Glu Gin Arg Gly Glu Asn Lys Lys Ser 
"730 735 



740 



etc gcg ttc tec ctg cgt ttc cgc gca gec ggc cgc acc etc acc gat 2371 
Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala Gly Arg Thr Leu Thr Asp 
745 750 755 

gag gaa gee aac gaa gca cga ctt cag gca gca gag eta gca aag gag 2419 
Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala Ala Glu Leu Ala Lys Glu 
760 765 770 

aaa ttc aac get gaa atg cgt ggc tagtttcaca taggttctat agg 2466 
Lys Phe Asn Ala Glu Met Arg Gly 
775 780 



<210> 320 
<211> 781 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Val Glu Thr He Glu Glu Leu Thr Glu Phe Lys Lys Pro He Arg His 
1 5 10 



15 



Cys His Val Asn Val Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser 
20 25 30 

He Val Cys Gly Ala Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val 
35 40 45 

Ser Leu Pro Gly Ala Val Leu Pro Gly Asp Phe Ala He Ser Ala Arq 
50 55 60 

Glu Thr Tyr Gly Arg Met Ser Ala Gly Met He Cys Ser Ala Ser Glu 
65 ™ 75 80 

Leu Gly Leu Ala Asp Lys Gin Asn Ser Gly He He Thr Leu Asp Pro 
85 90 95 

Ser Tyr Gly Glu Pro Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu 
100 105 HO 

Asp Thr Val Phe Asp Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu 
115 120 125 

Ser Ala Arg Gly Leu Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr 
130 135 140 

Phe Thr Asp Pro Ala He Glu Pro Ala Val Ala Gly He Glu Val Lys 
145 150 155 160 
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Val Pro Ala Val Glu Gly Ser Leu lie Asn Val Glu Leu Arg Glu Glu 
165 170 175 

Thr Lys Ala lie Arg Phe Gly Leu Arg Lys Val Ser Gly lie Asp Pro 
180 185 190 

Ala Ala Glu Ser Pro Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly 
195 200 205 

Gin Arg Pro Val Asn Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu 
210 215 220 

Leu Leu Gly Gin Pro Met His Ala Phe Asp Ala Ala Lys Val Thr Gly 
225 230 235 240 

Asp Leu Val Val Arg Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu 
245 250 255 

Asp His Val Lys Arg Thr Leu Asn Glu Glu Asp Val Val lie Thr Asp 
260 265 270 

Asp Asn Gly lie Gin Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser 
275 280 285 

Glu lie Ser Asp Thr Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp 
290 295 300 

Asp Thr lie Thr Val Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser 
305 310 315 320 

Glu Ala Ser Arg Arg Phe Glu Arg Gly Val Asp Pro Ala lie Val Glu 
325 330 335 

lie Ala Leu Asp lie Ala Ala Thr Leu Leu Val Glu lie Ala Gly Gly 
340 345 350 

Thr Val Asp Ala Gly Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin 
355 360 365 

Pro lie Thr Met Lys Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp 
370 375 380 

Tyr Ser Ala Glu Thr Val lie Ala Arg Leu Glu Glu Val Gly Cys Thr 
385 390 395 400 

Val Ala Val Ser Gly Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg 
405 410 415 

Gly Asp Leu Thr Met Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu 
420 425 430 

Glu Gly Leu Glu Ala lie Pro Thr lie lie Pro Thr Ala Pro Ala Gly 
435 440 445 

Arg Gly Leu Thr Asp Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala 
450 455 460 

Leu Ala Tyr Ala Gly Tyr Ala Glu lie lie Pro Ser Pro Phe Met Asp 
465 470 475 480 

Pro Glu Val Phe Asp Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg 
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485 490 495 

Lys Thr Val Ser Val Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu 
500 505 510 

Ser Thr Ser Leu Leu Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val 
515 520 525 

Ala Arg Gly His Asn Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala 
530 535 540 

Phe Glu His Gly Ser Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg 
545 550 555 560 

Pro Glu Glu Ser Val Val Ala Glu Leu Val Asp Ser Leu Pro Asn Gin 
565 570 575 

Pro Leu His Val Ala Thr Val Gly Thr Gly Asn He Glu Phe Glu Gly 
580 585 590 

Pro Trp Gly Lys Gly Arg Ala Tyr Thr Phe Ala Asp Ala He Glu Ser 
595 600 605 

Ala Arg Ala Val Ala Arg Ala Ala Gly Val Thr Leu Glu Leu Ala Asn 
610 615 620 

Ala Asp Ala Leu Pro Trp His Pro Gly Arg Cys Ala Ala Leu Leu He 
625 630 635 640 

Asp Gly Thr Pro Val Gly Tyr Ala Gly Glu Leu His Pro Gin He Leu 
645 650 655 

Glu Lys Ala Gly Leu Pro Ala Arg Thr Cys Ala Met Glu Leu Asp Leu 
660 665 670 

Ser Ala Leu Pro Leu Val Glu Asn Leu Pro Ala Pro Val Leu Ser Ser 
675 680 685 

Phe Pro Ala Leu His Gin Asp He Ala Leu Val Val Asp Glu Thr He 
690 695 700 

Pro Ala Glu Asp Val Arg Ala Val Val Glu Ala Gly Ala Gly Glu Leu 
7 °5 710 715 720 

He Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg Gly 
725 730 735 

Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala Gly 
740 745 750 

Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala Ala 
755 760 765 

Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Gly 
770 775 780 



<210> 321 
<211> 1816 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1816) 
<223> FRXA01583 

<400> 321 

tgccatcgtc tgatttggac tcaggttatg tccgcgtcgg ctttgaaacc gaaggctact 60 

ggccaatccc tgaaaccacc ggaccactcg ttttcggcgc gtg gaa acc ate gaa 115 

Val Glu Thr lie Glu 
1 5 

gag etc acc gag ttc aag aag ccc ate cgc cac tgc cac gtc aat gtt 163 
Glu Leu Thr Glu Phe Lys Lys Pro He Arg His Cys His Val Asn Val 
10 15 20 

ggc gac gee aac gga acc ggc gaa ctg cag tec ate gtt tgt ggc gec 211 
Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser He Val Cys Gly Ala 
25 30 35 

cgc aac ttc aag gaa ggc gac acc gtt gtc gtg tec ctt cct ggc get 259 
Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val Ser Leu Pro Gly Ala 
40 45 50 

gtg ctg cct ggc gat ttc gcg ate tct get cgt gaa act tac gga cgc 307 
Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg Glu Thr Tyr Gly Arg 
55 60 65 

atg tct gca ggc atg ate tgt tct gee tct gag ctg ggt ctt get gat 355 
Met Ser Ala Gly Met He Cys Ser Ala Ser Glu Leu Gly Leu Ala Asp 
70 7 ^ 80 85 

aag cag aac tec ggc ate ate acc ctg gat cct tct tac ggc gag cct 403 
Lys Gin Asn Ser Gly He lie Thr Leu Asp Pro Ser Tyr Gly Glu Pro 
90 95 100 

ggc gaa gac gca cgt caa gca ctg gga ctt gaa gat acc gtt ttc gat 451 
Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu Asp Thr Val Phe Asp 
105 HO us 

gtc aac gtc acc cca gac cgc ggt tac gca ctg tct get cgt ggc ctg 499 
Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu Ser Ala Arq Gly Leu 
!20 125 130 

acc cgc gaa ctg gca teg get ttc age ctg acc ttc acc gac cct gcg 547 
Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr Phe Thr Asp Pro Ala 
135 140 145 

ate gag cca get gta gca ggc att gag gtc aag gtc cca gca gtt gaa 595 
He Glu Pro Ala Val Ala Gly He Glu Val Lys Val Pro Ala Val Glu 
150 155 160 165 

ggt tec ttg att aac gtg gag ctg cgt gaa gag acc aag gca ate cgt 643 
Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu Thr Lys Ala He Arg 
170 175 180 

ttc ggt ctg cgt aaa gtc tct ggc att gat cca gca gca gaa tec cca 691 
Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro Ala Ala Glu Ser Pro 
185 190 195 
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ttc tgg atg cag cgt gaa etc atg etc tct ggt cag cga cca gtc aac 739 
Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly Gin Arg Pro Val Asn 
200 205 210 

gee gee ace gac gtc ace aac tac gtc atg ttg ctg etc ggc cag ccg 787 
Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu Leu Leu Gly Gin Pro 
215 220 225 

atg cat get ttc gac gca gec aag gtt act ggc gat ctt gtt gtc cgc 835 
Met His Ala Phe Asp Ala Ala Lys Val Thr Gly Asp Leu Val Val Arg 
230 235 240 245 

aac gca act gca ggc gag aag ttc gaa acc etc gat cac gtc aag cgc 883 
Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu Asp His Val Lys Arg 
250 255 260 

acc etc aat gag gaa gac gtt gtg ate acc gat gac aac ggc att cag 931 
Thr Leu Asn Glu Glu Asp Val Val He Thr Asp Asp Asn Gly He Gin 
265 270 275 

tct ttg get ggc gtt atg ggt ggt etc acc tec gag ate tct gac acc 979 
Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser Glu He Ser Asp Thr 
280 285 290 

acc acc gat gtc tac ttc gag gee gca acc tgg gac acc ate acc gtt 1027 
Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp Asp Thr He Thr Val 
295 300 305 



gcg cgc acc tea cgt cgc cac aag ttg age tec gaa get tct cga cgt 
Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser Glu Ala Ser Arg Arg 
310 315 320 325 



1075 



ttc gag cgt ggc gtt gac cct gcg ate gtg gaa ate gee etc gat ate 1123 
Phe Glu Arg Gly Val Asp Pro Ala He Val Glu He Ala Leu Asp He 
330 335 340 

gca gca acc ctt etc gtg gag ate gca ggc ggc acc gtc gat gcg ggt 1171 
Ala Ala Thr Leu Leu Val Glu He Ala Gly Gly Thr Val Asp Ala Gly 
345 350 355 

cgc acc etc gtt ggt gat gtc cct gec atg caa ccc ate acc atg aag 1219 
Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin Pro He Thr Met Lys 
360 365 370 

gtc act cga cct tec gag etc gca ggc gtg gat tat tec gca gaa act 1267 
Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp Tyr Ser Ala Glu Thr 
375 380 385 

gtg ate get cgt ctg gaa gag gtc gga tgc acc gtc get gtt tec ggc 1315 
Val He Ala Arg Leu Glu Glu Val Gly Cys Thr Val Ala Val Ser Gly 
390 395 400 405 

gac acc ttg gaa gta acc cct cca acc tgg cgc ggt gac etc acc atg 1363 
Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg Gly Asp Leu Thr Met 
410 415 420 

tec get gac etc gtg gaa gaa gta etc cgc etc gaa ggt ttg gaa gca 1411 
Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu Glu Gly Leu Glu Ala 
425 430 435 

att cca acc ate ate cca acc gca cca gca ggc cgt gga eta acc gat 1459 
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Ile Pro Thr He He Pro Thr Ala Pro Ala Gly Arg Gly Leu Thr Asp 
440 445 450 

gca cag aag cgc cgc cgc gcc gtt ggc cac get ttg get tac get ggc 1507 
Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala Leu Ala Tyr Ala Gly 
455 460 465 

tac gcc gaa ate ate cca age cca ttc atg gac cca gag gtc ttc gat 1555 
Tyr Ala Glu He lie Pro Ser Pro Phe Met Asp Pro Glu Val Phe Asp 
470 475 480 485 

gta tgg gga etc gca gca gac gac gag cgc cgc aag acc gtt tec gtt 1603 
Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg Lys Thr Val Ser Val 
490 495 500 

etc aac cca ctt gag gca gaa cgc aac gtc ctg age acc tec ttg ctg 1651 
Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu Ser Thr Ser Leu Leu 
505 510 515 

ccc tec atg etc gat get gtc aag cgc aac gtt gca cgt gga cac aac 1699 
Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val Ala Arg Gly His Asn 
520 525 530 

gat ttc tec ctg ttc ggc ctg cag cag gtc gcc ttc gag cac gga tec 1747 
Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala Phe Glu His Gly Ser 
535 540 545 

ggc gtt tec cca atg cca tct gtt get tea cgc cct gaa gag tct gtc 1795 
Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg Pro Glu Glu Ser Val 
550 555 560 565 

gtg gca gaa ctg gtg gat tea 1816 
Val Ala Glu Leu Val Asp Ser 
570 



<210> 322 

<211> 572 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 322 

Val Glu Thr He Glu Glu Leu Thr Glu Phe Lys Lys Pro He Arg His 
1 5 10 15 

Cys His Val Asn Val Gly Asp Ala Asn Gly Thr Gly Glu Leu Gin Ser 
20 25 30 

He Val Cys Gly Ala Arg Asn Phe Lys Glu Gly Asp Thr Val Val Val 
35 40 45 

Ser Leu Pro Gly Ala Val Leu Pro Gly Asp Phe Ala He Ser Ala Arg 
50 55 60 

Glu Thr Tyr Gly Arg Met Ser Ala Gly Met He Cys Ser Ala Ser Glu 
65 70 75 80 

Leu Gly Leu Ala Asp Lys Gin Asn Ser Gly He He Thr Leu Asp Pro 
85 90 95 

Ser Tyr Gly Glu Pro Gly Glu Asp Ala Arg Gin Ala Leu Gly Leu Glu 
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100 105 110 

Asp Thr Val Phe Asp Val Asn Val Thr Pro Asp Arg Gly Tyr Ala Leu 
115 120 125 

Ser Ala Arg Gly Leu Thr Arg Glu Leu Ala Ser Ala Phe Ser Leu Thr 
130 135 140 

Phe Thr Asp Pro Ala He Glu Pro Ala Val Ala Gly He Glu Val Lys 
145 150 155 160 

Val Pro Ala Val Glu Gly Ser Leu He Asn Val Glu Leu Arg Glu Glu 
165 170 175 

Thr Lys Ala He Arg Phe Gly Leu Arg Lys Val Ser Gly He Asp Pro 
180 185 190 

Ala Ala Glu Ser Pro Phe Trp Met Gin Arg Glu Leu Met Leu Ser Gly 
195 200 205 

Gin Arg Pro Val Asn Ala Ala Thr Asp Val Thr Asn Tyr Val Met Leu 
210 215 220 

Leu Leu Gly Gin Pro Met His Ala Phe Asp Ala Ala Lys Val Thr Gly 
22 5 230 235 240 

Asp Leu Val Val Arg Asn Ala Thr Ala Gly Glu Lys Phe Glu Thr Leu 
245 250 255 

Asp His Val Lys Arg Thr Leu Asn Glu Glu Asp Val Val He Thr Asp 
260 265 270 

Asp Asn Gly He Gin Ser Leu Ala Gly Val Met Gly Gly Leu Thr Ser 
275 280 285 

Glu He Ser Asp Thr Thr Thr Asp Val Tyr Phe Glu Ala Ala Thr Trp 
290 295 300 

Asp Thr He Thr Val Ala Arg Thr Ser Arg Arg His Lys Leu Ser Ser 
305 310 315 320 

Glu Ala Ser Arg Arg Phe Glu Arg Gly Val Asp Pro Ala He Val Glu 
325 330 335 

He Ala Leu Asp He Ala Ala Thr Leu Leu Val Glu lie Ala Gly Gly 
340 345 350 

Thr Val Asp Ala Gly Arg Thr Leu Val Gly Asp Val Pro Ala Met Gin 
355 360 365 

Pro He Thr Met Lys Val Thr Arg Pro Ser Glu Leu Ala Gly Val Asp 
370 375 380 

Tyr Ser Ala Glu Thr Val He Ala Arg Leu Glu Glu Val Gly Cys Thr 
385 390 395 400 

Val Ala Val Ser Gly Asp Thr Leu Glu Val Thr Pro Pro Thr Trp Arg 
405 410 415 

Gly Asp Leu Thr Met Ser Ala Asp Leu Val Glu Glu Val Leu Arg Leu 
420 425 430 
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Glu Gly Leu Glu Ala lie Pro Thr lie lie Pro Thr Ala Pro Ala Gly 
435 440 445 

Arg Gly Leu Thr Asp Ala Gin Lys Arg Arg Arg Ala Val Gly His Ala 
450 455 460 

Leu Ala Tyr Ala Gly Tyr Ala Glu lie lie Pro Ser Pro Phe Met Asp 
465 470 475 480 

Pro Glu Val Phe Asp Val Trp Gly Leu Ala Ala Asp Asp Glu Arg Arg 
485 490 495 

Lys Thr Val Ser Val Leu Asn Pro Leu Glu Ala Glu Arg Asn Val Leu 
500 505 510 

Ser Thr Ser Leu Leu Pro Ser Met Leu Asp Ala Val Lys Arg Asn Val 
515 520 525 

Ala Arg Gly His Asn Asp Phe Ser Leu Phe Gly Leu Gin Gin Val Ala 
530 535 540 

Phe Glu His Gly Ser Gly Val Ser Pro Met Pro Ser Val Ala Ser Arg 
545 550 555 560 

Pro Glu Glu Ser Val Val Ala Glu Leu Val Asp Ser 
565 570 



<210> 323 
<211> 305 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (282) 

<223> FRXA01717 

<400> 323 

cct tec cag caa atg cac caa gac ate gee eta gtt gtg gat gag ace 48 
Pro Ser Gin Gin Met His Gin Asp lie Ala Leu Val Val Asp Glu Thr 
15 10 15 

ate ccg gcg gaa gat gtc cgc gca gtt gtc aaa gec ggc gec ggc gaa 96 
lie Pro Ala Glu Asp Val Arg Ala Val Val Lys Ala Gly Ala Gly Glu 
20 25 30 

ctg ate gaa acg gtc gag ctt ttc cac gtc ttc cgc tec gaa cag cgc 144 
Leu lie Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg 
35 40 45 

ggc gag aac aag aaa tec etc gcg ttc tec ctg cgt ttc cgc gca gee 192 
Gly Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala 
50 55 60 

ggc cgc ace etc ace gat gag gaa gee aac gaa gca cga ctt cag gca 240 
Gly Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala 
65 70 75 80 

gca gag eta gca aag gag aaa ttc aac get gaa atg cgt ggc 282 



BGI-I27CP 



-420- 



Ala Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Gly 
85 90 

tagtttcaca taggttctat agg 



305 



<210> 324 
<211> 94 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Pro Ser Gin Gin Met His Gin Asp He Ala Leu Val Val Asp Glu Thr 
1 5 10 15 

He Pro Ala Glu Asp Val Arg Ala Val Val Lys Ala Gly Ala Gly Glu 
20 25 30 

Leu He Glu Thr Val Glu Leu Phe His Val Phe Arg Ser Glu Gin Arg 
35 40 45 

Gly Glu Asn Lys Lys Ser Leu Ala Phe Ser Leu Arg Phe Arg Ala Ala 

p 50 55 60 

J" Gly Arg Thr Leu Thr Asp Glu Glu Ala Asn Glu Ala Arg Leu Gin Ala 

g 65 70 75 80 

fy Ala Glu Leu Ala Lys Glu Lys Phe Asn Ala Glu Met Arg Glv 
00 35 9c 





<210> 


325 




<211> 


1551 




<212> 


DNA 


y s 

?! 1 


<213> 


Corynebacterium 




<220> 




o 


<221> 


CDS 


o 


<222> 


(101) . . (1528) 




<223> 


RXN01938 




<400> 


325 



acacaataag catgcatgag aggatactgt aaaagccttg cctcttaaat cgagggggca 60 

gggcagtcga agccaagttg agagggtata tttgtcacct atg ate aca cgt ctt 115 

Met He Thr Arg Leu 
1 5 

11° I' 9 T° tg " g ° gC aCC Ctg CgC gaa gac cct 9 ca 3 at 9 ca 163 

Ser Thr Leu Phe Leu Arg Thr Leu Arg Glu Asp Pro Ala Asp Ala Glu 

10 15 20 

gtt cca age cac aag ctg ctt gtc cgt gca gga tat ate cgc cga gtt 211 
Val Pro Ser His Lys Leu Leu Val Arg Ala Gly Tyr lie Arg Arg Val 
25 30 35 

l^t p ca rf tac tcc tgg ttg cca ctg ggt tt( 3 c g<= <? ca gtg cgc 259 

Ala Pro Gly lie Tyr Ser Trp Leu Pro Leu Gly Leu Arg Ala Val Arg 
40 45 50 

aac att gaa get gtc gta cgc gag gaa atg gat gcg ate gga gga cag 307 
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Asn He Glu Ala Val Val Arg Glu Glu Met Asp Ala He Gly Gly Gin 
55 60 65 



gag ctg etc ttc cca aca etc ctg cca cgt gag cct tat gaa acc aca 
Glu Leu Leu Phe Pro Thr Leu Leu Pro Arg Glu Pro Tyr Glu Thr Thr 
70 75 80 85 



cag cgt tgg aca gaa tac ggc gat teg ctg ttc cgt ctg aag gac cgc 
Gin Arg Trp Thr Glu Tyr Gly Asp Ser Leu Phe Arg Leu Lys Asp Arg 
90 95 ioo 

aag ggt gec gac tac ctg etc gga cca acc cac gag gaa atg ttc gee 
Lys Gly Ala Asp Tyr Leu Leu Gly Pro Thr His Glu Glu Met Phe Ala 
105 HO 115 

gec acg gtg aag gat ctg tac aac tec tac aag gac ttc cca gtc acc 
Ala Thr Val Lys Asp Leu Tyr Asn Ser Tyr Lys Asp Phe Pro Val Thr 
120 125 130 

ttg tac cag ate cag acc aag tac cgc gat gag gaa cgc cca cgc gca 
Leu Tyr Gin He Gin Thr Lys Tyr Arg Asp Glu Glu Arg Pro Arg Ala 
135 140 145 

ggc gtg etc cgc gga cgc gaa ttt gtg atg aag gat tct tac tec ttc 
Gly Val Leu Arg Gly Arg Glu Phe Val Met Lys Asp Ser Tyr Ser Phe 
150 155 160 165 

gac ate teg gat get ggt ttg gac gag tec tac gca aag cac cgc gca 
Asp He Ser Asp Ala Gly Leu Asp Glu Ser Tyr Ala Lys His Arg Ala 
170 175 180 

" 9 CgC atc ttfc 9 ac c ?> c ctt ttg gaa tac gec ate tgc 

Ala Tyr Gin Arg He Phe Asp Arg Leu Gly Leu Glu Tyr Ala He Cys 
185 190 1 95 

cag gca acc tct ggt gee atg ggc gga tec get tec gag gaa ttc ctt 
Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala Ser Glu Glu Phe Leu 
200 205 210 

gca gta tct gaa aac ggc gaa gat acc ttc gtg cgc tct acc tec ggc 
Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val Arg Ser Thr Ser Gly 
215 220 225 

aat tac gee gca aac gtg gaa get gtt gtt acc cag cca ggc gtt gag 
Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr Gin Pro Gly Val Glu 
230 235 240 245 

cgt gac atc gaa ggc ctg cca gaa cca gtc acc tac gaa act cct gtt 
Arg Asp He Glu Gly Leu Pro Glu Pro Val Thr Tyr Glu Thr Pro Val 
250 255 260 

tct gaa acc atc gat get ttg gtt gat tgg get aac tec atc gac gtg 
Ser Glu Thr He Asp Ala Leu Val Asp Trp Ala Asn Ser He Asp Val 
265 270 275 

cag ate gag ggc cgc gag gtc acc gca gat gac acc etc aag tgc att 
Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp Thr Leu Lys Cys He 
280 285 290 

gtg gtg aag gtc cgc gag cca ggt gec gaa gaa gca gaa etc act gga 
Val Val Lys Val Arg Glu Pro Gly Ala Glu Glu Ala Glu Leu Thr Gly 
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295 300 305 

ate ttg ctt cca ggt gac cgc gaa gta gac atg aag cgc etc gag gca 
lie Leu Leu Pro Gly Asp Arg Glu Val Asp Met Lys Arg Leu Glu Ala 
310 315 320 325 

tea ctt gag cca gca gaa gtt gaa etc gca gtg gaa tec gac ttt gee 
Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val Glu Ser Asp Phe Ala 
330 335 340 

gac aac cca ttc ctg gtc aag ggc tac gtc gga cca gtt ggc ctg gec 
Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly Pro Val Gly Leu Ala 
345 350 355 

aag aac ggc gtg aag gtc ctt gec gat cct cgc gtt gtc acc ggt acc 
Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg Val Val Thr Gly Thr 
360 365 370 

tec tgg ate acc ggc gec gat gaa aag gaa cgc cac gtc gta ggc etc 
Ser Trp lie Thr Gly Ala Asp Glu Lys Glu Arg His Val Val Gly Leu 
375 380 385 

gtc gec gga cgc gat ttc acc cca gac ggc ttc ate gaa get gca gaa 
Val Ala Gly Arg Asp Phe Thr Pro Asp Gly Phe lie Glu Ala Ala Glu 
390 395 400 405 

ate aag gaa ggc gac cca gcg cca gca ggc gag ggc acc etc acc ctt 
lie Lys Glu Gly Asp Pro Ala Pro Ala Gly Glu Gly Thr Leu Thr Leu 
410 415 420 

get cgc ggc ate gaa att ggc ata tct tec age teg gee gca agt aca 
Ala Arg Gly lie Glu lie Gly lie Ser Ser Ser Ser Ala Ala Ser Thr 
425 430 435 

ccg aag cct teg acg tec aaa tec tgg acg aaa acg gca age gcg cca 
Pro Lys Pro Ser Thr Ser Lys Ser Trp Thr Lys Thr Ala Ser Ala Pro 
440 445 450 

tec caa cca tgg get eta egg get egg tgt cac ccg cct get cgc cgt 
Ser Gin Pro Trp Ala Leu Arg Ala Arg Cys His Pro Pro Ala Arg Arg 
455 460 465 

cct ggc aga aca gcg cca cga tgacgctggc ctcaactggt ccg 
Pro Gly Arg Thr Ala Pro Arg 
470 475 



<210> 326 
<211> 476 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Met lie Thr Arg Leu Ser Thr Leu Phe Leu Arg Thr Leu Arg Glu Asp 
15 10 15 

Pro Ala Asp Ala Glu Val Pro Ser His Lys Leu Leu Val Arg Ala Gly 
20 25 30 



Tyr lie Arg Arg Val Ala Pro Gly lie Tyr Ser Trp Leu Pro Leu Gly 
35 40 45 
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Leu Arg Ala Val Arg Asn He Glu Ala Val Val Arg Glu Glu Met Asp 
50 55 60 

Ala He Gly Gly Gin Glu Leu Leu Phe Pro Thr Leu Leu Pro Arg Glu 
65 70 75 80 

Pro Tyr Glu Thr Thr Gin Arg Trp Thr Glu Tyr Gly Asp Ser Leu Phe 
85 90 95 

Arg Leu Lys Asp Arg Lys Gly Ala Asp Tyr Leu Leu Gly Pro Thr His 
100 105 HO 

Glu Glu Met Phe Ala Ala Thr Val Lys Asp Leu Tyr Asn Ser Tyr Lys 
115 120 125 

Asp Phe Pro Val Thr Leu Tyr Gin He Gin Thr Lys Tyr Arg Asp Glu 
130 135 140 

Glu Arg Pro Arg Ala Gly Val Leu Arg Gly Arg Glu Phe Val Met Lys 
145 150 155 160 

Asp Ser Tyr Ser Phe Asp He Ser Asp Ala Gly Leu Asp Glu Ser Tyr 
16 5 170 175 

Ala Lys His Arg Ala Ala Tyr Gin Arg He Phe Asp Arg Leu Gly Leu 
180 185 190 

Glu Tyr Ala He Cys Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala 
195 200 205 

Ser Glu Glu Phe Leu Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val 
210 215 220 

Arg Ser Thr Ser Gly Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr 
225 230 235 240 

Gin Pro Gly Val Glu Arg Asp He Glu Gly Leu Pro Glu Pro Val Thr 
245 250 255 

Tyr Glu Thr Pro Val Ser Glu Thr He Asp Ala Leu Val Asp Trp Ala 
260 265 270 

Asn Ser He Asp Val Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp 
275 280 285 

Thr Leu Lys Cys He Val Val Lys Val Arg Glu Pro Gly Ala Glu Glu 
290 295 300 

Ala Glu Leu Thr Gly He Leu Leu Pro Gly Asp Arg Glu Val Asp Met 
305 310 315 ^ 320 

Lys Arg Leu Glu Ala Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val 
325 330 335 

Glu Ser Asp Phe Ala Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly 



340 345 



350 



Pro Val Gly Leu Ala Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg 
355 360 365 
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Val Val Thr Gly Thr Ser Trp He Thr Gly Ala Asp Glu Lys Glu Arg 
370 375 380 

His Val Val Gly Leu Val Ala Gly Arg Asp Phe Thr Pro Asp Gly 
385 390 ^ y 



Phe 

395 400 



He Glu Ala Ala Glu He Lys Glu Gly Asp Pro Ala Pro Ala Gly Glu 
405 410 41 | 

Gly Thr Leu Thr Leu Ala Arg Gly He Glu He Gly He Ser Ser Ser 
420 425 4 3 0 

Ser Ala Ala Ser Thr Pro Lys Pro Ser Thr Ser Lys Ser Trp Thr Lys 
435 440 445 

Thr Ala Ser Ala Pro Ser Gin Pro Trp Ala Leu Arg Ala Arg Cys His 
450 455 460 

Pro Pro Ala Arg Arg Pro Gly Arg Thr Ala Pro Arq 
465 470 4?5 

<210> 327 

<211> 1031 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (94) . . (1008) 

<223> FRXA01938 

<400> 327 

ccgcgatgag gaacgcccac gcgcaggcgt gctccgcggg acgcgaattt gtgatgaagg 60 

attcttactc cttcgacatc tcgggatgct ggtttg gac gag tec tac gca aag 114 

Leu Asp Glu Ser Tyr Ala Lys 
1 5 

n 9C ?f a ^ g tat Cag cgc atc ttfc 9 ac c gc ctt ggc ttg gaa tac 162 
His Arg Ala Ala Tyr Gin Arg He Phe Asp Arg Leu Gly Leu Glu Tyr 

10 15 20 

^ C ^ a ^ tCt ggt gCC atg ggC gga tcc ^ ct tc <= gag 210 

Ala He Cys Gin Ala Thr Ser Gly Ala Met Gly Gly Ser Ala Ser Glu 

25 30 35 

11° T Ctt ^ gta tCt 933 aaC ggc 5 aa 5 at acc ttc gtg cgc tct 258 
Glu Phe Leu Ala Val Ser Glu Asn Gly Glu Asp Thr Phe Val Arg Ser 

45 50 55 

?hr ttr rT 1*° g f C 9Ca 330 gtg gaa gCt gtt 5" acc cag cca 306 

Thr Ser Gly Asn Tyr Ala Ala Asn Val Glu Ala Val Val Thr Gin Pro 

60 65 70 

r?° ^ 9 ^ gaC atC gaa ggc ctg cca gaa cca g tc tac gaa 354 

Gly Val Glu Arg Asp He Glu Gly Leu Pro Glu Pro Val Thr Tyr Glu 

75 80 85 

Thr Pro Val III r?* ^ ^ " 9 g " g3t tgg gCt a3C tCC 4 02 

Thr Pro Val Ser Glu Thr He Asp Ala Leu Val Asp Trp Ala Asn Ser 
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90 95 100 

ate gac gtg cag ate gag ggc cgc gag gtc ace gca gat gac acc etc 
He Asp Val Gin He Glu Gly Arg Glu Val Thr Ala Asp Asp Thr Leu 
105 110 115 

aag tgc att gtg gtg aag gtc cgc gag cca ggt gee gaa gaa gca qaa 
Lys Cys He Val Val Lys Val Arg Glu Pro Gly Ala Ilu Glu La Glu 
120 125 130 135 

Leu ?hr r? 9 T ttg ggt gaC CgC gaa gta gac atg aa 9 

Leu Thr Gly He Leu Leu Pro Gly Asp Arg Glu Val Asp Met Lys Arg 

140 145 150 

fl?, ^ Ctt 939 CCa gCa gaa gtt gaa ctc 3 ca 9^ g^ tec 

Leu Glu Ala Ser Leu Glu Pro Ala Glu Val Glu Leu Ala Val Glu Ser 



155 i 6 o 



165 



T c L u g ? c gac aac cca ttc ctg gtc aag gg° tac gtc gga cca gtt 

Asp Phe Ala Asp Asn Pro Phe Leu Val Lys Gly Tyr Val Gly Pro Val 
170 175 



180 



ggc ctg gec aag aac ggc gtg aag gtc ctt gee gat cct cgc gtt gtc 
Gly Leu Ala Lys Asn Gly Val Lys Val Leu Ala Asp Pro Arg Val Val 
185 190 195 

th^ r? c ?k c o cc tgg atc acc ggc gcc gat g aa aa g g aa cgc cac gtc 

Thr Gly Thr Ser Trp He Thr Gly Ala Asp Glu Lys Glu Arg His Val 
200 205 210 215 

Sat r?! T CtC ^ ^ CgC gat ttC aCC CCa gac g g c ttc atc gaa 

Val Gly Leu Val Ala Gly Arg Asp Phe Thr Pro Asp Gly Phe He Glu 

220 225 230 

111 lit rr r? C f 39 ggC gaC CCa gCg cca gca ggc g^ ggc acc 

Ala Ala Glu He Lys Glu Gly Asp Pro Ala Pro Ala Gly Glu Gly Thr 

235 240 245 



ft?, ?h t tl Cg ° 9gC atC 933 att ggc ata tct tec age teg gcc 
Leu Thr Leu Ala Arg Gly He Glu He Gly He Ser Ser Ser Se? Ala 

250 255 260 

g " agt a " ^ Cg aag cct tc g acg tec aaa tec tgg acg aaa acg gca 
Ala Ser Thr Pro Lys Pro Ser Thr Ser Lys Ser Trp Thr Lys Thr Ala 
265 270 275 



age gcg cca tec caa cca tgg get eta egg get egg tgt cac cca cct 

Ser Ala Pro Ser Gin Pro Trp Ala Leu Arg lla A^g Cys His Pro Pro 

280 285 290 295 

get cgc cgt cct ggc aga aca gcg cca cga tgacgctggc ctcaactggt 

Ala Arg Arg Pro Gly Arg Thr Ala Pro Arg 
300 305 

ccg 



<210> 328 
<211> 305 
<212> PRT 

<213> Corynebacterium glutamicum 



450 



498 



546 



594 



642 



690 



738 



786 



834 



882 



930 



978 



1028 



1031 
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<400> 328 

Leu Asp Glu Ser Tyr Ala Lys His Arg Ala Ala Tyr Gin Arg lie Phe 
15 10 15 

Asp Arg Leu Gly Leu Glu Tyr Ala lie Cys Gin Ala Thr Ser Gly Ala 
20 25 30 

Met Gly Gly Ser Ala Ser Glu Glu Phe Leu Ala Val Ser Glu Asn Gly 
35 40 45 

Glu Asp Thr Phe Val Arg Ser Thr Ser Gly Asn Tyr Ala Ala Asn Val 
50 55 60 

Glu Ala Val Val Thr Gin Pro Gly Val Glu Arg Asp He Glu Gly Leu 
65 70 75 80 

Pro Glu Pro Val Thr Tyr Glu Thr Pro Val Ser Glu Thr He Asp Ala 
85 90 95 

Leu Val Asp Trp Ala Asn Ser He Asp Val Gin He Glu Gly Arg Glu 
100 105 110 

Val Thr Ala Asp Asp Thr Leu Lys Cys He Val Val Lys Val Arg Glu 
115 120 125 

Pro Gly Ala Glu Glu Ala Glu Leu Thr Gly He Leu Leu Pro Gly Asp 
130 135 140 

Arg Glu Val Asp Met Lys Arg Leu Glu Ala Ser Leu Glu Pro Ala Glu 
145 150 155 160 

Val Glu Leu Ala Val Glu Ser Asp Phe Ala Asp Asn Pro Phe Leu Val 
165 170 175 

Lys Gly Tyr Val Gly Pro Val Gly Leu Ala Lys Asn Gly Val Lys Val 
180 185 190 

Leu Ala Asp Pro Arg Val Val Thr Gly Thr Ser Trp He Thr Gly Ala 
195 200 205 

Asp Glu Lys Glu Arg His Val Val Gly Leu Val Ala Gly Arg Asp Phe 
210 215 220 

Thr Pro Asp Gly Phe He Glu Ala Ala Glu He Lys Glu Gly Asp Pro 
225 230 235 240 

Ala Pro Ala Gly Glu Gly Thr Leu Thr Leu Ala Arg Gly He Glu He 
245 250 255 

Gly He Ser Ser Ser Ser Ala Ala Ser Thr Pro Lys Pro Ser Thr Ser 
260 265 270 

Lys Ser Trp Thr Lys Thr Ala Ser Ala Pro Ser Gin Pro Trp Ala Leu 
275 280 285 

Arg Ala Arg Cys His Pro Pro Ala Arg Arg Pro Gly Arg Thr Ala Pro 
290 295 300 



Arg 
305 
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<210> 329 
<211> 1389 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1366) 
<223> RXA02692 

<400> 329 

gtgactgaag cgggacagga gcgcctagta aaaagcaagg ctggaaaaca gataagccct 60 

aagtgcccac atgtctaccg atcacggtag attgttcttt atg ate gat ctg aaa 115 

Met lie Asp L*eu Lys 
1 5 

ttc etc cgt gat aac ccg gac gtt gtt cgt gec tec cag ate act cgc 163 
Phe Leu Arg Asp Asn Pro Asp Val Val Arg Ala Ser Gin He Thr Arg 
10 15 20 

ggc gaa gac ccc gcg ctt gtg gac gaa ctg att agt get gat gaa tct 211 
Gly Glu Asp Pro Ala Leu Val Asp Glu Leu He Ser Ala Asp Glu Ser 
25 30 35 

cgt cgc gaa gca ate aag get gee gac gat ttg cgc get gag cag aag 259 
Arg Arg Glu Ala He Lys Ala Ala Asp Asp Leu Arg Ala Glu Gin Lys 
40 45 50 

get ttt gga aag aag ate gga cag gec tct ccg gag gac cgc cct gca 307 
Ala Phe Gly Lys Lys lie Gly Gin Ala Ser Pro Glu Asp Arg Pro Ala 
55 60 65 

ctt ctg gag ggt tec aac gaa etc aaa gec aag gtg aag gat get gag 355 
Leu Leu Glu Gly Ser Asn Glu Leu Lys Ala Lys Val Lys Asp Ala Glu 
70 75 80 85 

get gca cag gaa get get gag gcg aaa gtc aat gag ctg cag atg aag 403 
Ala Ala Gin Glu Ala Ala Glu Ala Lys Val Asn Glu Leu Gin Met Lys 
90 95 100 

etc tec aac gtg gtt tec ggc gcg cct get ggt ggc gaa gat gat ttc 451 
Leu Ser Asn Val Val Ser Gly Ala Pro Ala Gly Gly Glu Asp Asp Phe 
105 HO 115 

gtc gtc ctg gag ace ate ggc gag cct cgc act ttt gat ttc gag cca 499 
Val Val Leu Glu Thr He Gly Glu Pro Arg Thr Phe Asp Phe Glu Pro 
120 125 130 

aag gat cac ctg gag etc ggt gaa tec etc gga ctt ate gat atg aag 547 
Lys Asp His Leu Glu Leu Gly Glu Ser Leu Gly Leu He Asp Met Lys 
135 140 145 

cgc ggc ace aag gtt tec ggt gca cgt ttc tac tac etc acc ggt gac 595 
Arg Gly Thr Lys Val Ser Gly Ala Arg Phe Tyr Tyr Leu Thr Gly Asp 
!50 155 160 165 



ggc gca atg ctg cag ttg ggc atg etc atg ttg get get cag aag gcg 
Gly Ala Met Leu Gin Leu Gly Met Leu Met Leu Ala Ala Gin Lys Ala 



643 
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170 175 



180 



cgc gaa get gga ttt age atg atg ate cct cca gtt ttg gtg cgc cct 691 
Arg Glu Ala Gly Phe Ser Met Met He Pro Pro Val Leu Val Arq Pro 
185 190 



195 



gaa ate atg gcg ggc act gga ttc ttg ggt gat cac tec gag gag ate 
Glu He Met Ala Gly Thr Gly Phe Leu Gly Asp His Ser Glu Glu He 
2 °0 205 210 

tac tac etc gaa cgc gat gac atg tac ttg gtg ggt ace tct gag gtg 
Tyr Tyr Leu Glu Arg Asp Asp Met Tyr Leu Val Gly Thr Ser Glu Val 



215 220 



225 



275 



aag gtt gag atg ttt gtc tac tgc aag cct gaa gat get gaa gat gta 
Lys Val Glu Met Phe Val Tyr Cys Lys Pro Glu Asp Ala Glu Asp Val 



280 285 



290 



739 



787 



835 



883 



get ctt gcg ggt tac cac aag gac gaa ate att gat etc aac gaa ggc 
Ala Leu Ala Gly Tyr His Lys Asp Glu He He Asp Leu Asn Glu Gly 
230 235 240 245 

cca gtg aag tac gec ggt tgg age tec tgc ttc cgc cgt gag get ggt 
Pro Val Lys Tyr Ala Gly Trp Ser Ser Cys Phe Arg Arg Glu Ala Gly 
250 255 260 

tec tac ggc aag gac ace cga ggc att ttg cgt gtg cac cag ttc gac 931 
Ser Tyr Gly Lys Asp Thr Arg Gly He Leu Arg Val His Gin Phe Asp 
265 270 



979 



cac cag cag ctg etc ggc atg gaa aag gaa atg etc gca gee ate gag 1027 

His Gin Gin Leu Leu Gly Met Glu Lys Glu Met Leu Ala Ala He Glu 
295 300 305 

S Ct CgC gtC atC gaC gtt gcc g gt gga gac ttg ggt gca tct 1075 

Val Pro Tyr Arg Val He Asp Val Ala Gly Gly Asp Leu Gly Ala Ser 
310 315 320 325 

get gcc cgc aag ttc gac acc gag gca tgg gtg cca ace cag gac acc 1123 
Ala Ala Arg Lys Phe Asp Thr Glu Ala Trp Val Pro Thr Gin Asp Thr 
330 335 340 

tac cgt gaa etc acc teg acc tct aac tgc acc act ttc cag get cgt 1171 
Tyr Arg Glu Leu Thr Ser Thr Ser Asn Cys Thr Thr Phe Gin Ala Arg 
345 350 355 

cgc ctg cag act cgt tac cgc gat gaa aac ggc aag cca cag ate gcc 1219 
Arg Leu Gin Thr Arg Tyr Arg Asp Glu Asn Gly Lys Pro Gin He Ala 
360 365 370 

gca acc ctg aac ggt acg ttg get acc act cgt tgg ctt gtc gcg ate 1267 
Ala Thr Leu Asn Gly Thr Leu Ala Thr Thr Arg Trp Leu Val Ala He 
375 380 385 

ctg gag aac aac cag cag gcc gat ggc tct gtt gtt gtt cct gag gcg 1315 
Leu Glu Asn Asn Gin Gin Ala Asp Gly Ser Val Val Val Pro Glu Ala 
390 395 400 405 

ctt cgt cca ttc gtg ggc aaa gac gtg etc aag cca gtg aaa caa gcc 1363 
Leu Arg Pro Phe Val Gly Lys Asp Val Leu Lys Pro Val Lys Gin Ala 
410 415 420 
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ggt taattaagcg gaaagctcgt ggt npQ 
Gly iJay 



<210> 330 
<211> 422 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Met He Asp Leu Lys Phe Leu Arg Asp Asn Pro Asp Val Val Arg Ala 
1 5 10 15 

Ser Gin He Thr Arg Gly Glu Asp Pro Ala Leu Val Asp Glu Leu He 
20 25 30 

Ser Ala Asp Glu Ser Arg Arg Glu Ala He Lys Ala Ala Asp Asp Leu 
35 40 45 

Arg Ala Glu Gin Lys Ala Phe Gly Lys Lys He Gly Gin Ala Ser Pro 
50 55 60 

Glu Asp Arg Pro Ala Leu Leu Glu Gly Ser Asn Glu Leu Lys Ala Lys 
65 7n ->c 

/u 75 80 

Val Lys Asp Ala Glu Ala Ala Gin Glu Ala Ala Glu Ala Lys Val Asn 
85 90 95 

Glu Leu Gin Met Lys Leu Ser Asn Val Val Ser Gly Ala Pro Ala Glv 
100 105 110 

Gly Glu Asp Asp Phe Val Val Leu Glu Thr He Gly Glu Pro Arg Thr 
115 120 125 

Phe Asp Phe Glu Pro Lys Asp His Leu Glu Leu Gly Glu Ser Leu Gly 
130 135 14Q 

Leu He Asp Met Lys Arg Gly Thr Lys Val Ser Gly Ala Arg Phe Tyr 
145 150 155 160 

Tyr Leu Thr Gly Asp Gly Ala Met Leu Gin Leu Gly Met Leu Met Leu 
165 170 175 

Ala Ala Gin Lys Ala Arg Glu Ala Gly Phe Ser Met Met He Pro Pro 
180 185 190 

Val Leu Val Arg Pro Glu He Met Ala Gly Thr Gly Phe Leu Gly Asp 
195 200 205 

His Ser Glu Glu He Tyr Tyr Leu Glu Arg Asp Asp Met Tyr Leu Val 
210 215 220 

Gly Thr Ser Glu Val Ala Leu Ala Gly Tyr His Lys Asp Glu He He 
225 230 235 240 

Asp Leu Asn Glu Gly Pro Val Lys Tyr Ala Gly Trp Ser Ser Cys Phe 
245 250 255 

Arg Arg Glu Ala Gly Ser Tyr Gly Lys Asp Thr Arg Gly He Leu Arg 
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260 265 270 

Val His Gin Phe Asp Lys Val Glu Met Phe Val Tyr Cys Lys Pro Glu 
275 280 285 

Asp Ala Glu Asp Val His Gin Gin Leu Leu Gly Met Glu Lys Glu Met 
290 295 300 

Leu Ala Ala lie Glu Val Pro Tyr Arg Val lie Asp Val Ala Gly Gly 
305 310 315 320 

Asp Leu Gly Ala Ser Ala Ala Arg Lys Phe Asp Thr Glu Ala Trp Val 
325 330 335 

Pro Thr Gin Asp Thr Tyr Arg Glu Leu Thr Ser Thr Ser Asn Cys Thr 
340 345 350 

Thr Phe Gin Ala Arg Arg Leu Gin Thr Arg Tyr Arg Asp Glu Asn Gly 
355 360 365 

Lys Pro Gin lie Ala Ala Thr Leu Asn Gly Thr Leu Ala Thr Thr Arg 
370 375 380 

Trp Leu Val Ala lie Leu Glu Asn Asn Gin Gin Ala Asp Gly Ser Val 
385 390 395 400 

Val Val Pro Glu Ala Leu Arg Pro Phe Val Gly Lys Asp Val Leu Lys 
405 410 415 

Pro Val Lys Gin Ala Gly 
420 



<210> 331 
<211> 1383 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1360) 

<223> RXA02167 

<400> 331 

ggcctatcgc attgacgacg gaattccggt gcttctcatc gacgaagcca ccgagtggac 60 

ccccaacaac tagaagtaca tcaaggacat ttttaacacc atg aac ate att gac 115 

Met Asn lie lie Asp 
1 5 

gaa etc tec tgg cgc gga etc ate aac cag tec ace gac ctt gag gee 163 
Glu Leu Ser Trp Arg Gly Leu lie Asn Gin Ser Thr Asp Leu Glu Ala 
10 15 20 

ctt cgc gag gaa get tea acc ccc ate ace ttg tac tgc gga ttc gac 211 
Leu Arg Glu Glu Ala Ser Thr Pro lie Thr Leu Tyr Cys Gly Phe Asp 
25 30 35 



cca acc ggt cca tec etc cac gca gga cac etc gtt cca ctg etc atg 
Pro Thr Gly Pro Ser Leu His Ala Gly His Leu Val Pro Leu Leu Met 
40 45 50 



259 



BGI-127CP -431 



ctg cgc cgt ttc cag caa gca gga cac aac cca ate gtg etc gca ggt 307 

Leu Arg Arg Phe Gin Gin Ala Gly His Asn Pro lie Val Leu Ala Gly 

55 60 65 

ggc gca ace ggc atg ate ggc gac ccc cgc gat gtc ggc gag cgc ace 355 

Gly Ala Thr Gly Met lie Gly Asp Pro Arg Asp Val Gly Glu Arg Thr 

70 75 80 85 

atg aac tec gca gac acc gtc tct gat tgg gca gaa cgc ate tec ggt 403 

Met Asn Ser Ala Asp Thr Val Ser Asp Trp Ala Glu Arg lie Ser Gly 

90 95 100 

cag etc age cgc ttc gtt gat ttc gac ggc gag cac gca gee cgt ctg 451 

Gin Leu Ser Arg Phe Val Asp Phe Asp Gly Glu His Ala Ala Arg Leu 

105 110 115 

gtc aac aac gee gag tgg acc aac gaa atg tec gta gtg acc ttc etc 499 

Val Asn Asn Ala Glu Trp Thr Asn Glu Met Ser Val Val Thr Phe Leu 

120 125 130 

cgt gat gta gga aag cac ttc tec etc aac acc atg etc gee cgc gac 547 

Arg Asp Val Gly Lys His Phe Ser Leu Asn Thr Met Leu Ala Arg Asp 

135 140 145 

acc gtc aag cgt cgc etc gag tec gac ggc att tec tac acc gag ttc 595 

Thr Val Lys Arg Arg Leu Glu Ser Asp Gly lie Ser Tyr Thr Glu Phe 

150 155 160 165 

tec tac atg ctg eta cag gee aac gac tac gtt gaa ctg aac aag cgc 643 

Ser Tyr Met Leu Leu Gin Ala Asn Asp Tyr Val Glu Leu Asn Lys Arg 

170 175 180 

ttc ggc tgc acc ctg cag gta ggt ggc ggt gac cag tgg ggc aac ate 691 

Phe Gly Cys Thr Leu Gin Val Gly Gly Gly Asp Gin Trp Gly Asn lie 

185 190 195 

gtt tct ggc gtt gac etc aac cgt cgc gtc aac ggc acc tct gtc cac 739 

Val Ser Gly Val Asp Leu Asn Arg Arg Val Asn Gly Thr Ser Val His 

200 205 210 

gca gtg acc gta cct ttg gtt acc gat tec gac ggc aag aag ttc ggc 787 

Ala Val Thr Val Pro Leu Val Thr Asp Ser Asp Gly Lys Lys Phe Gly 

215 220 225 

aag tec acc ggc ggc gga age etc tgg ttg gat ccg gaa atg acc age 835 

Lys Ser Thr Gly Gly Gly Ser Leu Trp Leu Asp Pro Glu Met Thr Ser 

230 235 240 245 

cca tac get tgg tac cag tac ttc ate aac gca tec gac get gac gtg 883 

Pro Tyr Ala Trp Tyr Gin Tyr Phe lie Asn Ala Ser Asp Ala Asp Val 

250 255 260 

ate cgt tac etc cgc tgg ttc acc ttc etc acc cag gaa gaa ctt get 931 

lie Arg Tyr Leu Arg Trp Phe Thr Phe Leu Thr Gin Glu Glu Leu Ala 

265 270 275 

gag ttg gaa gtt gaa gtt gca gag cgc cca ttc aag cgc gaa gca cag 979 

Glu Leu Glu Val Glu Val Ala Glu Arg Pro Phe Lys Arg Glu Ala Gin 

280 285 290 
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cgt cgt ctt gca cgc gaa atg acc aac ttg gtt cac gga acc gaa gca 1027 
Arg Arg Leu Ala Arg Glu Met Thr Asn Leu Val His Gly Thr Glu Ala 
295 300 305 

acc gaa gca gtc gag ctt get get caa gca ctg ttc ggc cgc gca gaa 1075 
Thr Glu Ala Val Glu Leu Ala Ala Gin Ala Leu Phe Gly Arg Ala Glu 
310 315 320 325 

etc cgc gac eta gac gaa aaa act etc get gca tec gtt tct gaa act 1123 
Leu Arg Asp Leu Asp Glu Lys Thr Leu Ala Ala Ser Val Ser Glu Thr 
330 335 340 

gca gtt gca gaa ate aag gca ggg gag cca cgc acc ate ata gat ctg 1171 
Ala Val Ala Glu lie Lys Ala Gly Glu Pro Arg Thr lie lie Asp Leu 
345 350 355 

etc gtg gee age gga ctt get gat tec aag ggc gca gca aag cgt gca 1219 
Leu Val Ala Ser Gly Leu Ala Asp Ser Lys Gly Ala Ala Lys Arg Ala 
360 365 370 

gtc aag gaa ggc ggt gcg tac gta aac aac gaa cgc ate gaa teg gat 1267 
Val Lys Glu Gly Gly Ala Tyr Val Asn Asn Glu Arg He Glu Ser Asp 
375 380 385 

gat tgg gag cct ttc get gaa gat ctt ctt cac ggt tea tgg eta gta 1315 
Asp Trp Glu Pro Phe Ala Glu Asp Leu Leu His Gly Ser Trp Leu Val 
390 395 400 405 

ctg cgc cgt ggc aag aag aac ttc gca gga gtt cag ate etc ggc 1360 
Leu Arg Arg Gly Lys Lys Asn Phe Ala Gly Val Gin He Leu Gly 
410 415 420 

taataatege tgaaatgatt gcg 1383 



<210> 332 
<211> 420 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Met Asn He He Asp Glu Leu Ser Trp Arg Gly Leu He Asn Gin Ser 
1 5 ■ 10 15 

Thr Asp Leu Glu Ala Leu Arg Glu Glu Ala Ser Thr Pro lie Thr Leu 
20 25 30 

Tyr Cys Gly Phe Asp Pro Thr Gly Pro Ser Leu His Ala Gly His Leu 
35 40 45 

Val Pro Leu Leu Met Leu Arg Arg Phe Gin Gin Ala Gly His Asn Pro 
50 55 60 

lie Val Leu Ala Gly Gly Ala Thr Gly Met He Gly Asp Pro Arg Asp 
65 70 75 80 

Val Gly Glu Arg Thr Met Asn Ser Ala Asp Thr Val Ser Asp Trp Ala 
85 90 95 

Glu Arg He Ser Gly Gin Leu Ser Arg Phe Val Asp Phe Asp Gly Glu 
100 105 HO 
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His Ala Ala Arg Leu Val Asn Asn Ala Glu Trp Thr Asn Glu Met Ser 
115 120 125 

Val Val Thr Phe Leu Arg Asp Val Gly Lys His Phe Ser Leu Asn Thr 
130 135 140 

Met Leu Ala Arg Asp Thr Val Lys Arg Arg Leu Glu Ser Asp Gly lie 
145 150 155 160 

Ser Tyr Thr Glu Phe Ser Tyr Met Leu Leu Gin Ala Asn Asp Tyr Val 
165 170 175 

Glu Leu Asn Lys Arg Phe Gly Cys Thr Leu Gin Val Gly Gly Gly Asp 
180 185 190 

Gin Trp Gly Asn lie Val Ser Gly Val Asp Leu Asn Arg Arg Val Asn 
195 200 205 

Gly Thr Ser Val His Ala Val Thr Val Pro Leu Val Thr Asp Ser Asp 
210 215 220 

Gly Lys Lys Phe Gly Lys Ser Thr Gly Gly Gly Ser Leu Trp Leu Asp 
225 230 235 240 

Pro Glu Met Thr Ser Pro Tyr Ala Trp Tyr Gin Tyr Phe lie Asn Ala 
245 250 255 

Ser Asp Ala Asp Val lie Arg Tyr Leu Arg Trp Phe Thr Phe Leu Thr 
260 265 270 

Gin Glu Glu Leu Ala Glu Leu Glu Val Glu Val Ala Glu Arg Pro Phe 
275 280 285 

Lys Arg Glu Ala Gin Arg Arg Leu Ala Arg Glu Met Thr Asn Leu Val 
290 295 300 

His Gly Thr Glu Ala Thr Glu Ala Val Glu Leu Ala Ala Gin Ala Leu 
305 310 315 320 

Phe Gly Arg Ala Glu Leu Arg Asp Leu Asp Glu Lys Thr Leu Ala Ala 
325 330 335 

Ser Val Ser Glu Thr Ala Val Ala Glu lie Lys Ala Gly Glu Pro Arg 
340 345 350 

Thr lie lie Asp Leu Leu Val Ala Ser Gly Leu Ala Asp Ser Lys Gly 
355 360 365 

Ala Ala Lys Arg Ala Val Lys Glu Gly Gly Ala Tyr Val Asn Asn Glu 
370 375 380 

Arg lie Glu Ser Asp Asp Trp Glu Pro Phe Ala Glu Asp Leu Leu His 
385 390 395 400 

Gly Ser Trp Leu Val Leu Arg Arg Gly Lys Lys Asn Phe Ala Gly Val 
405 410 415 

Gin lie Leu Gly 



420 
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<210> 333 
<211> 1994 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1971) 

<223> RXA02509 



<400> 333 

gat ctg ccc aac aag ggt cca gag get ate gtt tgt gca aaa aac get 48 

Asp Leu Pro Asn Lys Gly Pro Glu Ala lie Val Cys Ala Lys Asp Ala 
15 10 15 

gaa ggc caa eta aag gat ctt tea cac gtc cca gaa ace act get acg 96 
Glu Gly Gin Leu Lys Asp Leu Ser His Val Pro Glu Thr Thr Ala Thr 
20 25 30 

ttc acc get gta cct gca aat act gat gac ggc cgc gca gta ate cgc 144 
Phe Thr Ala Val Pro Ala Asn Thr Asp Asp Gly Arg Ala Val He Arg 
35 40 45 

cac teg tgc get cac gtg ctg gca cag get gtc cag gca gaa ttc cca 192 
His Ser Cys Ala His Val Leu Ala Gin Ala Val Gin Ala Glu Phe Pro 
50 55 60 

gga acc aag ttg ggc ate ggc cca gee att gaa aat ggt ttc tac tac 240 
Gly Thr Lys Leu Gly He Gly Pro Ala He Glu Asn Gly Phe Tyr Tyr 
65 70 75 80 

gac ttc gat gcg get gag cct ttc act ccg gaa gat etc aag acc att 288 
Asp Phe Asp Ala Ala Glu Pro Phe Thr Pro Glu Asp Leu Lys Thr He 
85 90 95 



gaa aag egg atg aag aag ate ate aag acc ggc cag aag ttt gag cgc 
Glu Lys Arg Met Lys Lys He He Lys Thr Gly Gin Lys Phe Glu Arg 
100 105 HO 

cgc gtc tat gaa tec get gaa get gca gcg gaa gag ttg aag aac gag 
Arg Val Tyr Glu Ser Ala Glu Ala Ala Ala Glu Glu Leu Lys Asn Glu 
115 120 125 

cct tac aag ctg gaa ctt ate cag gac aag ggc aac gtt gat ccc aac 
Pro Tyr Lys Leu Glu Leu He Gin Asp Lys Gly Asn Val Asp Pro Asn 
130 135 14Q 

tct gat gaa gee acc gaa gtg ggc gca ggc gaa ctg acc gcg tat gac 
Ser Asp Glu Ala Thr Glu Val Gly Ala Gly Glu Leu Thr Ala Tyr Asp 
145 150 155 160 

aac gtc aac cct cgc acc agt gag gtg gag tgg tct gat ctt tgc cgt 
Asn Val Asn Pro Arg Thr Ser Glu Val Glu Trp Ser Asp Leu Cys Arg 
165 170 175 

gga cca cac ate cca acc acc cgc tac att cca gca ttc gca ttg acc 
Gly Pro His He Pro Thr Thr Arg Tyr He Pro Ala Phe Ala Leu Thr 
180 185 190 

cga tea tec get get tat tgg cgt ggc gat cag gat aat get ggc ctg 



336 



384 



432 



480 



528 



576 



624 
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Arg Ser Ser Ala Ala Tyr Trp Arg Gly Asp Gin Asp Asn Ala Gly Leu 
195 200 205 

cag cgc ate tac ggt acc gcg tgg gag gat aag gaa tec etc gat get 672 
Gin Arg He Tyr Gly Thr Ala Trp Glu Asp Lys Glu Ser Leu Asp Ala 
210 215 220 

tac cag acc atg etc get gag gca gaa aag cgc gat cac cgc cgt eta 720 
Tyr Gin Thr Met Leu Ala Glu Ala Glu Lys Arg Asp His Arg Arg Leu 
225 230 235 240 

ggc act gaa ctt gat ttg ttc tec ttc cca gat gat ctg ggc tct ggt 768 
Gly Thr Glu Leu Asp Leu Phe Ser Phe Pro Asp Asp Leu Gly Ser Gly 
2 45 250 255 

ctg cca gta ttc cat ccc aac ggt ggc ate gtg cgc aat gag atg gaa 816 
Leu Pro Val Phe His Pro Asn Gly Gly He Val Arg Asn Glu Met Glu 
26 0 265 270 

gat cac tec cgt cgc cgc cac ate gca gcg ggc tac tec ttt gtg aac 864 
Asp His Ser Arg Arg Arg His He Ala Ala Gly Tyr Ser Phe Val Asn 
275 280 285 



acc ccg cac ate acc aag cag gat etc ttt gag cgt tec ggt cac ctt 
Thr Pro His He Thr Lys Gin Asp Leu Phe Glu Arg Ser Gly His Leu 
290 295 300 



ggc ttc acc cag gac gat get cac ate tac tgc acc gag gat cag ctg 

Gly Phe Thr Gin Asp Asp Ala His He Tyr Cys Thr Glu Asp Gin Leu 
385 390 395 400 

gaa gca gag etc acc tct gtg ctg gac ttc ate ctg teg ctg ctg cgc 

Glu Ala Glu Leu Thr Ser Val Leu Asp Phe He Leu Ser Leu Leu Arg 
405 410 415 

gat tac ggt ttg gat gat ttc tac ctg gag etc tec acc cgc gat cct 

Asp Tyr Gly Leu Asp Asp Phe Tyr Leu Glu Leu Ser Thr Arg Asp Pro 

420 425 430 

aag aag tea gtc ggt tct gat gag ate tgg gag cgt tec act gaa ate 

Lys Lys Ser Val Gly Ser Asp Glu He Trp Glu Arg Ser Thr Glu He 



912 



ggt ttc tac aag gat ggc atg ttc cct cca atg cag gtg gat gcg gag 960 

Gly Phe Tyr Lys Asp Gly Met Phe Pro Pro Met Gin Val Asp Ala Glu 

305 310 315 320 

ttc gac gaa gac ggc aat gtg acc aag ccg ggc caa gag tac tac etc 1008 

Phe Asp Glu Asp Gly Asn Val Thr Lys Pro Gly Gin Glu Tyr Tyr Leu 
325 330 335 

aag ccc atg aac tgc cca atg cac aac etc ate ttc gat tct cgt gga 1056 

Lys Pro Met Asn Cys Pro Met His Asn Leu He Phe Asp Ser Arg Gly 

340 345 350 

cgt tct tac cgt gag ctt cca ctg cgt ctt ttt gag ttc ggc aac gtc 1104 

Arg Ser Tyr Arg Glu Leu Pro Leu Arg Leu Phe Glu Phe Gly Asn Val 

355 360 365 

tac cgc tac gaa aag tec ggt gtg ate cac ggc ctg acc cgt gee cgt 1152 

Tyr Arg Tyr Glu Lys Ser Gly Val He His Gly Leu Thr Arg Ala Arg 

370 375 380 



1200 



1248 



1296 



1344 
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435 440 445 

ttg aac cgt gtg gcc acc aat tct ggc ctg gaa ctt gtt cca gac cca 
Leu Asn Arg Val Ala Thr Asn Ser Gly Leu Glu Leu 2al Pro Asp Pro 
450 455 4 6 o 

Cln r?f ok C 990 CCt aag att tCt gtt ca 9 ?> ca =9= gac 

Glu Gly Ala Ala Phe Tyr Gly Pro Lys He Ser Val Gin Ala Arg Asp 

465 470 475 48O 

Ttl rV ^ !w° t9g ^ at<3 tCC aCC gtg cag cfc g <? ac "c aac 

Ala He Gly Arg Thr Trp Gin Met Ser Thr Val Gin Leu Asp Phe Asn 

485 490 495 

atg cct gag cgc ttc aac ttg gaa tac acc tea tct gat gqt tec aaa 
Met Pro Glu Arg Phe Asn Leu Glu Tyr Thr Ser Ser Asp Gly Ser Lys 
500 505 510 

r 3 n o CC r\ C atg atC C3C CgC gCa Ctg tfct 99t tec ate gag cgc 

Gin Gin Pro He Met He His Arg Ala Leu Phe Gly Ser He Glu Arg 
515 520 525 

Ph~ It* r? tt9 ttg 939 CaC taC gCt 95t get ttc cca gca tgg 

Phe Phe Gly Val Leu Leu Glu His Tyr Ala Gly Ala Phe Pro Ala Trp 
530 535 540 

ctg gca cct cac cag gtc atg ggt att cca gtt get gat gat tgc att 
Leu Ala Pro His Gin Val Met Gly He Pro Val Ala Lp Asp Cys He 
545 550 555 56Q 

cca cac ctg gag aca ate acc gca cag ctg cgt gaa aag ggt ate cgc 
Pro Hxs Leu Glu Thr He Thr Ala Gin Leu Arg Glu Lys Gly He Arg 
565 57 0 5?5 

gca gac gtg gac acc tec gat gat cgc atg cag aag aaq ate cac aac 177fi 
Ala Asp Val Asp Thr Ser Asp Asp Arg Me? Gin LyJ LyJ He Arg A^n 
580 585 59Q 



J ?? g " CCa ttC 3tg Ctg ctt 9 CC gcc cgc gat 

His Thr Thr Gly Lys Val Pro Phe Met Leu Leu Ala Gly Ala Arg Asp 
595 600 605 



1392 



1440 



1488 



1536 



1584 



1632 



1680 



1728 



1824 



1920 



A f? 3 9 f a gtg ttC Cgt ttC tt( 3 9 ac 9go acc cag gtc 1872 

Val Glu Ala Asn Ala Val Ser Phe Arg Phe Leu Asp Gly Thr Gin Val 
610 615 620 

aac ggc gtg ccc gtc gat gag gca ate get gtg att tct tec tgg att 
Asn Gly Val Pro Val Asp Glu Ala He Ala Val He Ser Ser T p I 
625 630 635 P 640 

ggt gac cgc ate aat gat cag ccg age gag gac tec att gca get cgc 1968 
Gly Asp Arg He Asn Asp Gin Pro Ser Glu Asp Ser He Ala Ala Arg 
645 650 655 

agg tagecctgag atggactcat ctg , aa . 

Arg iyy4 



<210> 334 
<211> 657 
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<212> PRT 

<213> Corynebacterium glutamic urn 
<400> 334 

Asp Leu Pro Asn Lys Gly Pro Glu Ala He Val Cys Ala Lys Asp Ala 
1 5 10 15 

Glu Gly Gin Leu Lys Asp Leu Ser His Val Pro Glu Thr Thr Ala Thr 
20 25 30 

Phe Thr Ala Val Pro Ala Asn Thr Asp Asp Gly Arg Ala Val He Arg 
35 40 45 

His Ser Cys Ala His Val Leu Ala Gin Ala Val Gin Ala Glu Phe Pro 
50 55 60 

Gly Thr Lys Leu Gly He Gly Pro Ala He Glu Asn Gly Phe Tyr Tyr 
65 70 75 80 

Asp Phe Asp Ala Ala Glu Pro Phe Thr Pro Glu Asp Leu Lys Thr He 
85 90 95 

Glu Lys Arg Met Lys Lys He He Lys Thr Gly Gin Lys Phe Glu Arg 
100 105 110 

Arg Val Tyr Glu Ser Ala Glu Ala Ala Ala Glu Glu Leu Lys Asn Glu 
115 120 125 

Pro Tyr Lys Leu Glu Leu He Gin Asp Lys Gly Asn Val Asp Pro Asn 
130 135 140 

Ser Asp Glu Ala Thr Glu Val Gly Ala Gly Glu Leu Thr Ala Tyr Asp 
145 150 155 160 

Asn Val Asn Pro Arg Thr Ser Glu Val Glu Trp Ser Asp Leu Cys Arg 
165 170 175 

Gly Pro His He Pro Thr Thr Arg Tyr He Pro Ala Phe Ala Leu Thr 
180 185 190 

Arg Ser Ser Ala Ala Tyr Trp Arg Gly Asp Gin Asp Asn Ala Gly Leu 
195 200 205 

Gin Arg He Tyr Gly Thr Ala Trp Glu Asp Lys Glu Ser Leu Asp Ala 
210 215 220 

Tyr Gin Thr Met Leu Ala Glu Ala Glu Lys Arg Asp His Arg Arg Leu 
225 230 235 240 

Gly Thr Glu Leu Asp Leu Phe Ser Phe Pro Asp Asp Leu Gly Ser Gly 



Leu Pro Val Phe His Pro Asn Gly Gly He Val Arg Asn Glu Met Glu 
260 265 270 

Asp His Ser Arg Arg Arg His He Ala Ala Gly Tyr Ser Phe Val Asn 
275 280 285 

Thr Pro His He Thr Lys Gin Asp Leu Phe Glu Arg Ser Gly His Leu 



245 



250 



255 



290 



295 



300 
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Gly Phe Tyr Lys Asp Gly Met Phe Pro Pro Met Gin Val Asp Ala Glu 
305 310 315 320 

Phe Asp Glu Asp Gly Asn Val Thr Lys Pro Gly Gin Glu Tyr Tyr Leu 
325 330 335 

Lys Pro Met Asn Cys Pro Met His Asn Leu He Phe Asp Ser Arg Gly 
340 345 350 

Arg Ser Tyr Arg Glu Leu Pro Leu Arg Leu Phe Glu Phe Gly Asn Val 
355 360 365 

Tyr Arg Tyr Glu Lys Ser Gly Val He His Gly Leu Thr Arg Ala Arg 
370 375 380 

Gly Phe Thr Gin Asp Asp Ala His lie Tyr Cys Thr Glu Asp Gin Leu 
385 390 395 400 

Glu Ala Glu Leu Thr Ser Val Leu Asp Phe He Leu Ser Leu Leu Arg 
405 410 415 

Asp Tyr Gly Leu Asp Asp Phe Tyr Leu Glu Leu Ser Thr Arg Asp Pro 
420 425 430 

Lys Lys Ser Val Gly Ser Asp Glu He Trp Glu Arg Ser Thr Glu He 
435 440 445 

Leu Asn Arg Val Ala Thr Asn Ser Gly Leu Glu Leu Val Pro Asp Pro 
450 455 460 

Glu Gly Ala Ala Phe Tyr Gly Pro Lys He Ser Val Gin Ala Arg Asp 
465 470 475 480 

Ala He Gly Arg Thr Trp Gin Met Ser Thr Val Gin Leu Asp Phe Asn 
485 490 495 

Met Pro Glu Arg Phe Asn Leu Glu Tyr Thr Ser Ser Asp Gly Ser Lys 
500 505 510 

Gin Gin Pro He Met He His Arg Ala Leu Phe Gly Ser lie Glu Arg 
515 520 525 

Phe Phe Gly Val Leu Leu Glu His Tyr Ala Gly Ala Phe Pro Ala Trp 
53 0 535 540 

Leu Ala Pro His Gin Val Met Gly He Pro Val Ala Asp Asp Cys He 
545 550 555 560 

Pro His Leu Glu Thr He Thr Ala Gin Leu Arg Glu Lys Gly He Arg 
565 570 575 

Ala Asp Val Asp Thr Ser Asp Asp Arg Met Gin Lys Lys He Arg Asn 
580 585 590 

His Thr Thr Gly Lys Val Pro Phe Met Leu Leu Ala Gly Ala Arg Asp 
595 600 605 

Val Glu Ala Asn Ala Val Ser Phe Arg Phe Leu Asp Gly Thr Gin Val 
610 615 620 

Asn Gly Val Pro Val Asp Glu Ala He Ala Val He Ser Ser Trp He 
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625 630 



635 640 

Gly Asp Arg He Asn Asp Gin Pro Ser Glu Asp Ser He Ala Ala Arg 
645 650 655 

Arg 



<210> 335 
<211> 461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (438) 
<223> RXN03169 

<400> 335 

gat ctg cag aac ccc acc gcc aag atg tec aag tec ggc gac aac ccg 48 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 

1 5 10 15 

aag ggc ate ate aac ctg ctt gat gat cca aag gtg tec acc aag cgc 96 
Lys Gly He He Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arq 
20 25 30 

ate aag tec gca gtc acc gac aac gac ggc gtc ate gcc tac gat cca 144 
He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

gaa aac aag cct ggc gtg tec aac ttg ctg gtc ate cag tct gcg ctg 192 
Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

th 9 r gt ^ C o CC atc gat tcg ctt gtc gac ^ c tac ca 9 gg<= ggc 240 

Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

tac ggt gcg ttg aag ggt gac acc gcc gac gcg ctt gag get ttc acc 288 
Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

act cct ttg aag gca aag tac gac gag tac atg aat gac cgc ggc gag 336 
Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 HO 

etc gaa cga gtc ttg get atc ggt get gag cgc gcc acc gaa gtt gcc 384 
Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

aac gaa acc ttg get gat gtg tac gac aag att ggt ttc ttg gcg tct 432 
Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 14Q 

cgt cgc taacaactag accctcgatt att 

Arg Arg 4bl 
145 
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<210> 336 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 
1 5 10 15 

Lys Gly lie He Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arq 
20 25 30 

He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 

/U 75 80 

Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 no 

Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 

Arg Arg 
145 



<210> 337 
<211> 461 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (438) 
<223> FRXA02860 

<400> 337 

Tt± T Ctg " g n CC gCC 339 atg tCC aag tcc ^ c ccg 48 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 

15 10 15 

ill r? C r? C Ctt gat gat CCa aag *tg tcc acc aag cgc 96 

Lys Gly lie lie Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 



ate aag tcc gca gtc acc gac aac gac ggc gtc ate gec tac gat cca 

He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

gaa aac aag cct ggc gtg tcc aac ttg ctg gtc ate cag tct gcg ctg 



144 



192 
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Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

acg ggt acc tec ate gat teg ctt gtc gac ggc tac cag ggc get ggc 240 
Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 



tac ggt gcg ttg aag ggt gac acc gec gac gcg ctt gag get ttc acc 
Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 



cgt cgc taacaactag accctcgatt att 

Arg Arg 

145 



<210> 338 
<211> 146 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 338 

Asp Leu Gin Asn Pro Thr Ala Lys Met Ser Lys Ser Gly Asp Asn Pro 
15 10 15 

Lys Gly He He Asn Leu Leu Asp Asp Pro Lys Val Ser Thr Lys Arg 
20 25 30 

He Lys Ser Ala Val Thr Asp Asn Asp Gly Val He Ala Tyr Asp Pro 
35 40 45 

Glu Asn Lys Pro Gly Val Ser Asn Leu Leu Val He Gin Ser Ala Leu 
50 55 60 

Thr Gly Thr Ser He Asp Ser Leu Val Asp Gly Tyr Gin Gly Ala Gly 
65 70 75 80 

Tyr Gly Ala Leu Lys Gly Asp Thr Ala Asp Ala Leu Glu Ala Phe Thr 
85 90 95 

Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
!00 105 110 

Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 



288 



act cct ttg aag gca aag tac gac gag tac atg aat gac cgc ggc gag 336 

Thr Pro Leu Lys Ala Lys Tyr Asp Glu Tyr Met Asn Asp Arg Gly Glu 
100 105 HO 

etc gaa cga gtc ttg get ate ggt get gag cgc gee acc gaa gtt gee 384 

Leu Glu Arg Val Leu Ala He Gly Ala Glu Arg Ala Thr Glu Val Ala 
115 120 125 

aac gaa acc ttg get gat gtg tac gac aag att ggt ttc ttg gcg tct 432 

Asn Glu Thr Leu Ala Asp Val Tyr Asp Lys He Gly Phe Leu Ala Ser 
130 135 140 



461 
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Arg Arg 
145 



<210> 339 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> RXN03078 

<400> 339 

tgaacaaaac cctaaacttt cggccgatag caaccccgct cgactggtaa atgttgcctc 60 

accggaaaag gtctgtccaa ggtgactaca ctgatacagc atg acg acg cag gat 115 

Met Thr Thr Gin Asp 
1 5 

aaa gat etc acc gca caa acc get tec aga gtc ctt tct gga att cag 163 
Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val Leu Ser Gly He Gin 
10 15 



20 



ccc acc gec gat tec tat cac ctg ggc aat tac ttg gga gca gtc aag 
Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr Leu Gly Ala Val Lys 
25 30 



211 



35 



cag tgg att gac ctg caa gat tec tac gat gec ttc tac ttc att cca 259 
Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala Phe Tyr Phe He Pro 
40 45 50 

gat etc cac gcg att acc gtc gat cag gaa cca gaa gag ctg cgc aac 307 
Asp Leu His Ala He Thr Val Asp Gin Glu Pro Glu Glu Leu Arg Asn 
55 60 65 

cgc acc att tec ggc gec gca cag ctg ctg gec ctg ggc att gat cca 355 
Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala Leu Gly He Asp Pro 
70 7 5 80 ^ 85 

gaa cgc tec acc ttg ttt gtg cag teg cat gtt ccc gca cat gca gaa 403 
Glu Arg Ser Thr Leu Phe Val Gin Ser His Val Pro Ala His Ala Glu 
90 95 100 

ctg tea tgg gtt ctg acc tgc ctg acc ggt ttc ggc gag gca tec cgc 451 
Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe Gly Glu Ala Ser Arq 
105 HO us 

atg acc cag ttc aag gac aag tec tec aag cgt ggc gee gac cgt acc 499 
Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg Gly Ala Asp Arq Thr 
120 125 130 

tea get ggt ctg ttc acc tac ccg atg ctg atg gca gca gat att ttg 547 
Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met Ala Ala Asp He Leu 
135 140 145 



ctg tac cgc cca cat ctt gtc cca gtc ggt gaa 
Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
150 155 16Q 



580 
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<210> 340 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Thr Thr Gin Asp Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val 
1 5 10 15 

Leu Ser Gly He Gin Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr 
20 25 30 

Leu Gly Ala Val Lys Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala 
35 40 45 

Phe Tyr Phe He Pro Asp Leu His Ala He Thr Val Asp Gin Glu Pro 
50 55 60 

Glu Glu Leu Arg Asn Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala 
65 ™ 75 80 

Leu Gly He Asp Pro Glu Arg Ser Thr Leu Phe Val Gin Ser His Val 
85 90 95 

Pro Ala His Ala Glu Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe 
100 105 HO 

Gly Glu Ala Ser Arg Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg 
H5 120 125 

Gly Ala Asp Arg Thr Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met 
130 135 140 

Ala Ala Asp He Leu Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
145 150 155 160 



<210> 341 
<211> 580 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02866 

<400> 341 

tgaacaaaac cctaaacttt cggccgatag caaccccgct cgactggtaa atgttgcctc 60 

accggaaaag gtctgtccaa ggtgactaca ctgatacagc atg acg acg cag gat 115 

Met Thr Thr Gin Asp 
1 5 

aaa gat etc acc gca caa acc get tec aga gtc ctt tct gga att cag 163 
Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val Leu Ser Gly He Gin 
10 15 20 
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ccc acc gcc gat tec tat cac ctg ggc aat tac ttg gga gca gtc aag 211 
Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr Leu Gly Ala Val Lys 
25 30 35 

cag tgg att gac ctg caa gat tec tac gat gcc ttc tac ttc att cca 259 
Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala Phe Tyr Phe He Pro 
40 45 50 

gat etc cac gcg att acc gtc gat cag gaa cca gaa gag ctg cgc aac 307 
Asp Leu His Ala He Thr Val Asp Gin Glu Pro Glu Glu Leu Arg Asn 
55 60 65 

cgc acc att tec ggc gcc gca cag ctg ctg gcc ctg ggc att gat cca 355 
Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala Leu Gly He Asp Pro 
70 75 80 85 

gaa cgc tec acc ttg ttt gtg cag teg cat gtt ccc gca cat gca gaa 403 
Glu Arg Ser Thr Leu Phe Val Gin Ser His Val Pro Ala His Ala Glu 
90 95 100 

ctg tea tgg gtt ctg acc tgc ctg acc ggt ttc ggc gag gca tec cgc 451 
Leu Ser Trp Val Leu Thr Cys Leu Thr Gly Phe Gly Glu Ala Ser Arg 
105 HO H5 

atg acc cag ttc aag gac aag tec tec aag cgt ggc gcc gac cgt acc 499 
Met Thr Gin Phe Lys Asp Lys Ser Ser Lys Arg Gly Ala Asp Arg Thr 
120 125 130 

tea get ggt ctg ttc acc tac ccg atg ctg atg gca gca gat att ttg 547 
Ser Ala Gly Leu Phe Thr Tyr Pro Met Leu Met Ala Ala Asp He Leu 
135 140 145 



ctg tac cgc cca cat ctt gtc cca gtc ggt gaa 
Leu Tyr Arg Pro His Leu Val Pro Val Gly Glu 
150 155 16Q 

<210> 342 
<211> 160 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Thr Thr Gin Asp Lys Asp Leu Thr Ala Gin Thr Ala Ser Arg Val 
1 5 10 15 

Leu Ser Gly He Gin Pro Thr Ala Asp Ser Tyr His Leu Gly Asn Tyr 
2 0 25 30 

Leu Gly Ala Val Lys Gin Trp He Asp Leu Gin Asp Ser Tyr Asp Ala 
35 . 40 45 

Phe Tyr Phe lie Pro Asp Leu His Ala He Thr Val Asp Gin Glu Pro 
50 55 60 

Glu Glu Leu Arg Asn Arg Thr He Ser Gly Ala Ala Gin Leu Leu Ala 
65 7 ° 75 so 

Leu Gly He Asp Pro Glu Arg Ser Thr Leu Phe Val Gin Ser His Val 
85 90 95 



580 
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Pro Ala His Ala Glu Leu Ser Trp 
100 



Gly Glu Ala Ser Arg Met Thr Gin 
115 120 

Gly Ala Asp Arg Thr Ser Ala Gly 
130 '135 

Ala Ala Asp lie Leu Leu Tyr Arg 
145 150 



Val Leu Thr Cys Leu Thr Gly Phe 
105 no 

Phe Lys Asp Lys Ser Ser Lys Arg 
125 

Leu Phe Thr Tyr Pro Met Leu Met 
140 

Pro His Leu Val Pro Val Gly Glu 
155 160 



<210> 343 
<211> 2832 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2809) 

<223> RXN00985 

<400> 343 

tccgtaaact ggaaggccat acctgtttat tgggcaatta caaagcaata aactcattaa 60 

cctaaatccg gatacttgat aaacaagtac aggggttaag atg gtc tgc gtg act 115 

Met Val Cys Val Thr 
1 5 



gac cag aat aat gag acc acc age cag aac cgc gca gac aag ctg ccc 
Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg Ala Asp Lys Leu Pro 



10 15 



20 



163 



aag tec tgg gat cct aaa get gta gaa get gat ttg tac cag ggc tgg 211 
Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp Leu Tyr Gin Gly Trp 
25 30 35 

gta gac gec ggt tat ttc act gec gat cct get age gac aag cca gga 259 
Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala Ser Asp Lys Pro Gly 
40 45 50 

Ph~ c CC ?^ ° tg ° Ct CCa ° Ca aaC gtg acc g gc cag ctg cac atg 307 

Phe Ser lie Val Leu Pro Pro Pro Asn Val Thr Gly Gin Leu His Met 
55 60 65 

gga cac gca ctt gac cac acc ctg atg gat get ctt gca cgt cgc aag 355 
Gly HlS Ala Leu Asp His Thr Leu Met Asp Ala Leu Ala Arg Arg Lys 
° 75 80 85 

t*? ^f 9 gg ° ttfc ga<3 gtt ttg tgg ctg cca ggt at 9 g ac cac gcg 403 
Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro Gly Met Asp His Ala 

90 95 100 

ggt ate gcg acc cag acc aag gtc gag gag atg ctg aag gaa act gaa 451 
Gly He Ala Thr Gin Thr Lys Val Glu Glu Met Leu Lys Glu Thr Glu 

105 110 115 



BGI-127CP 



-446- 



ggc aaa act cgc tac gac tat gac cgc gaa gag ttc ate gec aag qtc 499 
Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu Phe He Ala Lys Val 
120 125 130 

tgg gag tgg aag caa gaa tat ggt gga aag ate ggc gag cag atg cgc 547 
Tr P Glu Trp Lys Gin Glu Tyr Gly Gly Lys He Gly Glu Gin Me? Arg 

135 140 145 y 

Til ??! rT c CC gt ? gaC tgg tCC Cgc gag cgt ttc acc ttg gat 595 

Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu Arg Phe Thr Leu Asp 

155 160 165 

I™ r?° r t<3 t CC Cg ° gCC gtC Caa aCg att ttc aa 9 <=tt ttc gac 

Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe Lys Lys Leu Phe Asp 

170 175 180 

gec ggc etc ate tat cag gec aac cgc etc gte aac tgg teg ecc gta 
Ala Gly Leu lie Tyr Gin Ala Asn Arg Leu Val Asn Trp Ser Pro Val 
i85 190 195 

^ gtt tCt gaC atc gaa gtt atc tac aag gat gtc gaa 
Leu Glu Thr Ala Val Ser Asp lie Glu Val He Tyr Lys Lp Val Glu 
200 205 2X0 

III cT r Ctg ft c CC ° gC tat ggt tCC CtC aac 9 ac « at 9 aa cca 

Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu Asn Asp Asp Glu Pro 
215 220 225 

Sis vaT V? ?? c a u c acc cgt gtg gaa acc atg ctc 9 ac gtc 83 5 

His Val He Val Ala Thr Thr Arg Val Glu Thr Met Leu Gly Asp Val 
JU 235 240 245 

Til va? a?= u ac o Ca gac gat gag cgc tac aag gat "g g tc gg a 8 83 

Ala Val Ala Val H ls Pro Asp Asp Glu Arg Tyr Lys Asp Leu Val Gly 
250 255 260 

G?n Th^ r Ctg o Ct u aC ° Ca ttC CgC gat gac ctg agc ct g a ag gtt gtt 
Gin Thr Leu Pro H 1S Pro Phe Arg Asp Asp Leu Ser Leu Lys Val Val 

265 270 275 

get gat gat tac gtc gac cca gag ttc ggc tec ggt gee gtc aag atc 
Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser Gly Ala Val Lys lie 
280 285 290 

xhr Pro I? 3 T C CCt gaC t3C gCt Ctt ggc cfc g c g c «c aac 

Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu Gly Leu Arg His Asn 
295 300 305 



ctg gac atg cct acc atc atg gac aag acc gga cgc att gec gat acc 

Leu Asp Met Pro Thr He Met Asp Lys Thr Gly Arg He lla Lp ?hr 

310 315 320 P 325 

G?v gat g ? C Ctg aCC CgC gaa gaa gca c g c atc aag gtc 

Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu Ala Arg He Lys Val 

330 335 34Q 

cgc gaa gaa ctc gca gec cag ggt cgc att gtc aag gaa att cqc cca 

Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val Lyl Glu lie Arg Pro 

345 350 355 



643 



691 



739 



787 



931 



979 



1027 



1075 



1123 



1171 
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u a ° o CC gt ° gga CaC tCC gag cgt tcc ^ c 9 aa 9 ct att gag 1219 
Tyr Val His Ser Val Gly His Ser Glu Arg Ser Gly Glu Ala He Glu 
360 365 370 

cct cgt ctg tct ctg cag tgg ttc gtc aag gtc gaa gag ctg gcc aag 1267 
Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val Glu Glu Leu Ala Lys 
375 380 385 

atg tcc ggc gat gcc gtg cgc gaa ggc gac acc acc ate cac ccg aag 1315 
Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr Thr He His Pro Lys 
390 395 400 405 

tcc ctg gag cct cgc tac ttt gac tgg gtt gac aac atg cat gac tgg 
Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp Asn Met His Asp Trp 
410 415 420 



1363 



acc att tcc cgt cag ctg tgg tgg gga cac cgc ate cca att tgg tat 1411 

Thr lie Ser Arg Gin Leu Trp Trp Gly His Arg He Pro He Trp Tyr 
425 430 435 

gga cca aac gat gaa ate ate tgc gtt ggg cct gat gag cag gca cct 1459 

Gly Pro Asn Asp Glu lie He Cys Val Gly Pro Asp Glu Gin Ala Pro 
440 445 450 



gag ggc tac gtc caa gac cca gat gtt eta gat acc tgg ttc tct tct 
Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp Thr Trp Phe Ser Ser 
455 460 465 



1507 



gcg ctg tgg cca ttt tct aca atg ggt tgg cca gaa aag acc cct gag 1555 
Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro Glu Lys Thr Pro Glu 
470 475 480 485 

ctg gag aag ttc tac cca acc tcc gtg ctg gtc acc gcc tac gac ate 1603 
Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val Thr Ala Tyr Asp He 
490 495 500 

ctg ttc ttc tgg gtt gcc cgc atg atg atg ttc ggc acc ttt gca gcc 1651 
Leu Phe Phe Trp Val Ala Arg Met Met Met Phe Gly Thr Phe Ala Ala 
505 510 515 

aag gaa acc cca gaa ctt ctg ggc gaa ggc aag gat gga cgc cca cag 1699 
Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys Asp Gly Arg Pro Gin 
520 525 530 

v^ ok C CtC ttC Ctg CaC ggC Ctg gtt C 9 C 9 at ^c 1747 

Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu Val Arg Asp Glu His 
535 540 545 

ggc cgc aag atg tcc aag tct ttg ggc aac ggc ate gat ccg atg gat 1795 
Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly He Asp Pro Met Asp 
550 555 560 565 

tgg gtg gag aac tac ggc gcg gat gcg ttg cgc ttc acc ctt gcc cgt 1843 
Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg Phe Thr Leu Ala Arg 
570 575 58Q 

ggc get aac cca ggc gtc gac ctg cct gtc ggt gaa gac tct gca cag 1891 
Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly Glu Asp Ser Ala Gin 
585 590 595 

age tcc cgt aac ttt gcc acc aag ctg ttc aac gca acc aag ttt gcg 1939 



BGI-I27CP 



-448- 



Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn Ala Thr Lys Phe Ala 
600 605 610 

ctg atg aac ggt gca gtg tec gaa ggc ctg cca gca cgt gaa gaa etc 1987 
Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro Ala Arg Glu Glu Leu 
615 620 625 

acc gac get gac cgc tgg ate gtg gac etc ctt gag cag gtt cgc etc 2035 
Thr Asp Ala Asp Arg Trp He Val Asp Leu Leu Glu Gin Val Arg Leu 
630 635 640 645 

gac gtt gat get tac ctg gac aac tac cag ttc gcg aag gee aac gag 2083 
Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe Ala Lys Ala Asn Glu 
650 655 660 

gag etc tac cac ttt gcg tgg aac gag ttc tgt gac tgg tac ctg gaa 2131 
Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys Asp Trp Tyr Leu Glu 
665 670 675 

ate gcg aag gtt cag ate cca cgc gaa ggc acc tec get cag ggt gaa 2179 
He Ala Lys Val Gin He Pro Arg Glu Gly Thr Ser Ala Gin Gly Glu 
680 685 690 



aac acc caa aag gtg ctt ggc cat gtc ttg gat gca ctg ctt cgt ctg 

Asn Thr Gin Lys Val Leu Gly His Val Leu Asp Ala Leu Leu Arg Leu 

695 700 705 

ctg cac cca get atg cct ttc gtc acc gaa gtt ctg tgg cag gca ctt 

Leu Hxs Pro Ala Met Pro Phe Val Thr Glu Val Leu Trp Gin Ala Leu 

710 715 720 725 

act gat cgc acc tec ate gtg gtg gec tec tgg cca acc gca get gac 

Thr Asp Arg Thr Ser He Val Val Ala Ser Trp Pro Thr Ala Ala Asp 

730 735 740 



ggt gtg aag cct tec cag aag gtt cca gca cgc ctt gat ttc gtg gca 
Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg Leu Asp Phe Val Ala 
775 780 785 



ctg age caa gca acc ate acg gtg gag ctt gac acc tct gga act gtt 

Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp Thr Ser Gly Thr Val 
825 830 835 

gac gtt gca gca gag cgc aag cgc ctg gaa aag gac ctg get aac gca 

Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys Asp Leu Ala Asn Ala 



2227 



2275 



2323 



acc aac ggc gga gtc gee gtg gac get gat gca get agg cgc att ggc 2371 

Thr Asn Gly Gly Val Ala Val Asp Ala Asp Ala Ala Arg Arg He Gly 
745 750 755 

gac gtc gag aag ctt gtt act gag gtt cgt cgt ttc cgc get gac cag 2419 

Asp Val Glu Lys Leu Val Thr Glu Val Arg Arg Phe Arg Ala Asp Gin 
760 765 770 



2467 



tgt gac ctg cag gat ctg gaa gat tec gtg cgc tec ctg gtt cgc ate 2515 

Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg Ser Leu Val Arg He 

790 795 800 805 

gag caa cca gaa gat gat ttc gca get tct gee age ctg gag ate cgc 2563 

Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala Ser Leu Glu He Arg 

810 815 820 



2611 



2659 
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840 845 850 

cag aag gaa ttg gaa acc acc gca aag aag ctg ggt aat gag get ttc 2707 
Gin Lys Glu Leu Glu Thr Thr Ala Lys Lys Leu Gly Asn Glu Ala Phe 
855 860 865 

ctg tec aag gca cct gat gca gtg gta gac aag ate cgt ggc cgt gcg 2755 
Leu Ser Lys Ala Pro Asp Ala Val Val Asp Lys lie Arg Gly Arg Ala 
870 S75 880 885 

cag att gec caa gaa gaa gtt gag cgc att aac aag cgt ctg gag gaa 2803 
Gin He Ala Gin Glu Glu Val Glu Arg He Asn Lys Arg Leu Glu Glu 
890 895 900 

ttg gee tagtggctaa caacgaegga ate 2832 
Leu Ala 



<210> 344 

<211> 903 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 344 

Met Val Cys Val Thr Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg 
1 5 10 15 

Ala Asp Lys Leu Pro Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp 
20 25 30 

Leu Tyr Gin Gly Trp Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala 
35 40 45 

Ser Asp Lys Pro Gly Phe Ser He Val Leu Pro Pro Pro Asn Val Thr 
50 55 60 

Gly Gin Leu His Met Gly His Ala Leu Asp His Thr Leu Met Asp Ala 
65 70 75 80 

Leu Ala Arg Arg Lys Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro 
85 90 95 

Gly Met Asp His Ala Gly He Ala Thr Gin Thr Lys Val Glu Glu Met 
100 105 110 

Leu Lys Glu Thr Glu Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu 
115 120 125 

Phe He Ala Lys Val Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys lie 
130 135 140 

Gly Glu Gin Met Arg Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu 
145 150 155 160 

Arg Phe Thr Leu Asp Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe 
165 170 175 

Lys Lys Leu Phe Asp Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val 
180 185 190 
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Asn Trp Ser Pro Val Leu Glu Thr Ala Val Ser Asp lie Glu Val lie 
195 200 205 

Tyr Lys Asp Val Glu Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu 
210 215 220 

Asn Asp Asp Glu Pro His Val He Val Ala Thr Thr Arg Val Glu Thr 
225 230 235 240 

Met Leu Gly Asp Val Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr 
245 250 255 

Lys Asp Leu Val Gly Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu 
260 265 270 

Ser Leu Lys Val Val Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser 
275 280 285 

Gly Ala Val Lys He Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu 
290 295 300 

Gly Leu Arg His Asn Leu Asp Met Pro Thr He Met Asp Lys Thr Gly 
305 310 315 320 

Arg He Ala Asp Thr Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu 
325 330 335 

Ala Arg He Lys Val Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val 
340 345 350 

Lys Glu He Arg Pro Tyr Val His Ser Val Gly His Ser Glu Arg Ser 
355 360 365 

Gly Glu Ala He Glu Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val 
370 375 380 

Glu Glu Leu Ala Lys Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr 
385 390 395 400 

Thr He His Pro Lys Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp 
405 410 415 

Asn Met His Asp Trp Thr He Ser Arg Gin Leu Trp Trp Gly His Arg 
420 425 430 

He Pro lie Trp Tyr Gly Pro Asn Asp Glu He He Cys Val Gly Pro 
435 440 445 

Asp Glu Gin Ala Pro Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp 
450 455 460 

Thr Trp Phe Ser Ser Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro 
465 470 475 480 

Glu Lys Thr Pro Glu Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val 
485 490 495 

Thr Ala Tyr Asp He Leu Phe Phe Trp Val Ala Arg Met Met Met Phe 
500 505 510 

Gly Thr Phe Ala Ala Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys 
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515 



520 525 



Asp Gly Arg Pro Gin Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu 
530 535 540 

Val Arg Asp Glu His Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly 
545 550 555 560 

He Asp Pro Met Asp Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg 
555 570 575 

Phe Thr Leu Ala Arg Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly 
580 585 59Q 

Glu Asp Ser Ala Gin Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn 
595 600 605 

Ala Thr Lys Phe Ala Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro 
610 615 620 

Ala Arg Glu Glu Leu Thr Asp Ala Asp Arg Trp He Val Asp Leu Leu 

630 635 64Q 

Glu Gin Val Arg Leu Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe 
645 650 655 

Ala Lys Ala Asn Glu Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys 
660 665 670 

Asp Trp Tyr Leu Glu He Ala Lys Val Gin He Pro Arg Glu Gly Thr 
675 680 685 

Ser Ala Gin Gly Glu Asn Thr Gin Lys Val Leu Gly His Val Leu Asp 
690 695 700 

Ala Leu Leu Arg Leu Leu His Pro Ala Met Pro Phe Val Thr Glu Val 
/u 5 7in 

/1U 715 720 

Leu Trp Gin Ala Leu Thr Asp Arg Thr Ser He Val Val Ala Ser Trp 
725 730 735 

Pro Thr Ala Ala Asp Thr Asn Gly Gly Val Ala Val Asp Ala Asp Ala 
740 745 750 

Ala Arg Arg He Gly Asp Val Glu Lys Leu Val Thr Glu Val Arg Arg 
755 760 765 

Phe Arg Ala Asp Gin Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg 
770 775 780 

Leu Asp Phe Val Ala Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg 
785 790 795 goo 

Ser Leu Val Arg He Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala 
805 810 815 

Ser Leu Glu lie Arg Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp 
820 825 830 

Thr Ser Gly Thr Val Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys 



835 840 



845 
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Asp Leu Ala Asn Ala Gin Lys Glu Leu Glu Thr Thr Ala Lys Lys Leu 
850 855 8g0 

Gly Asn Glu Ala Phe Leu Ser Lys Ala Pro Asp Ala Val Val Asp Lys 
865 870 875 F 880 

lie Arg Gly Arg Ala Gin He Ala Gin Glu Glu Val Glu Arg He Asn 
885 890 895 

Lys Arg Leu Glu Glu Leu Ala 
900 



<210> 345 
<211> 590 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (96) . . (590) 

<223> FRXA00985 

<400> 345 

tctcgctgcg ttaggggacg aactggaacc ttgaaatcgg gaaggttcag atcccacgcg 60 

aaggcacctc cgctcagggt gaaaacaccc aaaaggtg ctt ggc cat gtc ttg gat 116 

Val Leu Gly His Val Leu Asp 
1 5 

gca ctg ctt cgt ctg ctg cac cca get atg cct ttc gtc acc gaa gtt 164 
Ala Leu Leu Arg Leu Leu His Pro Ala Met Pro Phe Val Thr Glu Val 
10 15 20 

f tg 1" ^ g gCa Ctt act 9 at C 9 C acc tec ate gtg gtg gec tec tgg 212 
Leu Trp Gin Ala Leu Thr Asp Arg Thr Ser He Val Val Ala Ser Trp 
25 30 35 



o Ca ^ C *? a g ? fc gac acc aac ggc gga gtc gcc gtg g ac get gat gC a 

Pro Thr Ala Ala Asp Thr Asn Gly Gly Val Ala Val Asp Ala Asp lla 
40 45 50 55 



get agg cgc att ggc gac gtc gag aag ctt gtt act gag gtt cgt cgt 
Ala Arg Arg He Gly Asp Val Glu Lys Leu Val Thr Glu Val Arq Aro 
60 65 70 

dk° n 9C 9 ? t Cag 9gt gtg aag CCt tcc cag aa g gtt cca gca cgc 

Phe Arg Ala Asp Gin Gly Val Lys Pro Ser Gin Lys Val Pro Ala Arg 

75 80 85 

T Ctt ok° gt ? g ° a tgt gaC Ctg Cag gat ctg gaa g at tcc gtg cgc 

Leu Asp Phe Val Ala Cys Asp Leu Gin Asp Leu Glu Asp Ser Val Arg 

90 95 100 

tec ctg gtt cgc ate gag caa cca gaa gat gat ttc gca get tct gcc 
Ser Leu Val Arg lie Glu Gin Pro Glu Asp Asp Phe Ala Ala Ser Ala 

105 no 115 

^ ?1 9 g f g ^ C ^ gC Ctg agc caa g ca acc a tc acg gtg gag ctt gac 
Ser Leu Glu He Arg Leu Ser Gin Ala Thr He Thr Val Glu Leu Asp 



260 



308 



356 



404 



452 



500 
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120 125 



130 135 



acc tct gga act gtt gac gtt gca gca gag cgc aag cgc ctg gaa aag 548 

Thr Ser Gly Thr Val Asp Val Ala Ala Glu Arg Lys Arg Leu Glu Lys 
140 145 150 

gac ctg get aac gca cag aag gaa ttg gaa acc acc gca aag 590 

Asp Leu Ala Asn Ala Gin Lys Glu Leu Glu Thr Thr Ala Lys 
155 160 i 6 5 



<210> 346 
<211> 165 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Val Leu Gly His Val Leu Asp Ala Leu Leu Arg Leu Leu His Pro Ala 
1 5 10 15 

Met Pro Phe Val Thr Glu Val Leu Trp Gin Ala Leu Thr Asp Arg Thr 
20 25 30 

Ser He Val Val Ala Ser Trp Pro Thr Ala Ala Asp Thr Asn Gly Gly 
35 40 45 

Val Ala Val Asp Ala Asp Ala Ala Arg Arg He Gly Asp Val Glu Lys 
50 55 60 

Leu Val Thr Glu Val Arg Arg Phe Arg Ala Asp Gin Gly Val Lys Pro 
65 70 75 80 

Ser Gin Lys Val Pro Ala Arg Leu Asp Phe Val Ala Cys Asp Leu Gin 
85 90 95 

Asp Leu Glu Asp Ser Val Arg Ser Leu Val Arg He Glu Gin Pro Glu 
100 105 HO 

Asp Asp Phe Ala Ala Ser Ala Ser Leu Glu He Arg Leu Ser Gin Ala 
115 120 125 

Thr He Thr Val Glu Leu Asp Thr Ser Gly Thr Val Asp Val Ala Ala 
130 135 140 

Glu Arg Lys Arg Leu Glu Lys Asp Leu Ala Asn Ala Gin Lys Glu Leu 
145 15 0 155 i 6 o 

Glu Thr Thr Ala Lys 
165 



<210> 347 
<211> 2149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2149) 

<223> FRXA01347 
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<400> 347 

tccgtaaact ggaaggccat acctgtttat tgggcaatta caaagcaata aactcattaa 60 

cctaaatccg gatacttgat aaacaagtac aggggttaag atg gtc tgc gtg act 115 

Met Val Cys Val Thr 
1 5 



gac cag aat aat gag acc acc age cag aac cgc gca gac aag ctg ccc 
Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg Ala Asp Lys Leu Pro 
10 15 20 



gec ggc etc ate tat cag gec aac cgc etc gtc aac tgg teg ccc gta 
Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val Asn Trp Ser Pro Val 
185 190 195 



ggc gaa ctg gta tec att cgc tat ggt tec etc aac gac gat gaa cca 
Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu Asn Asp Asp Glu Pro 



163 



aag tec tgg gat cct aaa get gta gaa get gat ttg tac cag ggc tgg 211 
Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp Leu Tyr Gin Gly Trp 
25 30 35 

gta gac gec ggt tat ttc act gec gat cct get age gac aag cca gga 259 
Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala Ser Asp Lys Pro Gly 
40 45 50 

ttc tec att gtt ctg cct cca cca aac gtg acc ggc cag ctg cac atg 307 
Phe Ser He Val Leu Pro Pro Pro Asn Val Thr Gly Gin Leu His Met 
55 60 65 

gga cac gca ctt gac cac acc ctg atg gat get ctt gca cgt cgc aag 355 
Gly His Ala Leu Asp His Thr Leu Met Asp Ala Leu Ala Arg Arg Lys 
70 " 80 85 

cgc atg cag ggc ttt gag gtt ttg tgg ctg cca ggt atg gac cac gcg 403 
Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro Gly Met Asp His Ala 
90 95 100 

ggt ate gcg acc cag acc aag gtc gag gag atg ctg aag gaa act gaa 451 
Gly He Ala Thr Gin Thr Lys Val Glu Glu Met Leu Lys Glu Thr Glu 
105 HO 115 

ggc aaa act cgc tac gac tat gac cgc gaa gag ttc ate gec aag gtc 4 99 
Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu Phe He Ala Lys Val 
120 125 130 

tgg gag tgg aag caa gaa tat ggt gga aag ate ggc gag cag atg cgc 547 
Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys He Gly Glu Gin Met Arg 
135 140 145 

gee ate ggc gat tec gtg gac tgg tec cgc gag cgt ttc acc ttg gat 595 
Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu Arg Phe Thr Leu Asp 
150 155 iso 16 % 

gac ggc ttg tec cgc gec gtc caa acg att ttc aag aag ctt ttc gac 643 
Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe Lys Lys Leu Phe Asp 
170 175 180 



691 



eta gaa acc gcg gtt tct gac ate gaa gtt ate tac aag gat gtc gaa 739 
Leu Glu Thr Ala Val Ser Asp He Glu Val He Tyr Lys Asp Val Glu 
200 205 210 



787 
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215 220 



225 



cat gtc att gtt gcc acc acc cgt gtg gaa acc atg etc ggc gac gtc 835 
His Val He Val Ala Thr Thr Arg Val Glu Thr Met Leu Gly Asp Val 
230 235 240 245 

get gtt gcc gtg cac cca gac gat gag cgc tac aag gat ttg gtc gga 883 
Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr Lys Asp Leu Val Gly 
250 255 260 

cag acc ctg cct cac cca ttc cgc gat gac ctg age ctg aag gtt gtt 931 
Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu Ser Leu Lys Val Val 
265 270 275 

get gat gat tac gtc gac cca gag ttc ggc tec ggt gcc gtc aag ate 979 
Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser Gly Ala Val Lys He 
280 285 290 

acc cca gca cac gac cct aat gac tac get ctt ggc ctg cgc cac aac 1027 
Thr Pro Ala Hxs Asp Pro Asn Asp Tyr Ala Leu Gly Leu Arg His Asn 
295 300 305 



ctg gac atg cct acc ate atg gac aag acc gga cgc att gcc gat acc 
Leu Asp Met Pro Thr He Met Asp Lys Thr Gly Arg He Ala Asp Thr 
310 315 320 325 



gga cca aac gat gaa ate ate tgc gtt ggg cct gat gag cag gca cct 
Gly Pro Asn Asp Glu He He Cys Val Gly Pro Asp Glu Gin Ala Pro 

A A C\ * . <- 



440 445 



450 



1075 



gga acc cag ttt gat ggc ctg acc cgc gaa gaa gca cgc ate aag gtc 1123 
Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu Ala Arg He Lys Val 
330 335 340 

cgc gaa gaa etc gca gcc cag ggt cgc att gtc aag gaa att cgc cca 1171 
Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val Lys Glu He Arg Pro 
345 350 355 

tac gtc cac tec gtc gga cac tec gag cgt tec ggc gaa get att gag 1219 
Tyr Val His Ser Val Gly His Ser Glu Arg Ser Gly Glu Ala He Glu 
360 365 370 

cct cgt ctg tct ctg cag tgg ttc gtc aag gtc gaa gag ctg gcc aag 1267 
Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val Glu Glu Leu Ala Lys 
375 380 385 

atg tec ggc gat gcc gtg cgc gaa ggc gac acc acc ate cac ccg aag 1315 
Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr Thr He His Pro Lys 
390 395 400 405 

tec ctg gag cct cgc tac ttt gac tgg gtt gac aac atg cat gac tgg 1363 
Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp Asn Met His Asp Trp 
41 ° 415 420 

acc att tec cgt cag ctg tgg tgg gga cac cgc ate cca att tgg tat 1411 
Thr He Ser Arg Gin Leu Trp Trp Gly His Arg lie Pro He Trp Tyr 
425 430 435 



1459 



gag ggc tac gtc caa gac cca gat gtt eta gat acc tgg ttc tct tct 1507 
Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp Thr Trp Phe Ser Ser 
4 55 460 465 
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gcg ctg tgg cca ttt tct aca atg ggt tgg cca gaa aag acc cct gag 1555 

Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro Glu Lys Thr Pro Glu 

470 475 480 485 

ctg gag aag ttc tac cca acc tec gtg ctg gtc acc gec tac gac ate 1603 

Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val Thr Ala Tyr Asp He 
490 495 500 



ctg ttc ttc tgg gtt gec cgc atg atg atg ttc ggc acc ttt gca gec 
Leu Phe Phe Trp Val Ala Arg Met Met Met Phe Gly Thr Phe Ala Ala 
505 510 515 



ate gcg aag gtt cag ate 
He Ala Lys Val Gin He 
680 



1651 



aag gaa acc cca gaa ctt ctg ggc gaa ggc aag gat gga cgc cca cag 1699 
Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys Asp Gly Arg Pro Gin 
52 ° 525 530 

gtt cca ttc acc gac etc ttc ctg cac ggc ctg gtt cgc gat gag cac 1747 
Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu Val Arg Asp Glu His 
535 540 545 

ggc cgc aag atg tec aag tct ttg ggc aac ggc ate gat ccg atg gat 1795 
Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly He Asp Pro Met Asp 
550 5 " 560 56 5 

tgg gtg gag aac tac ggc gcg gat gcg ttg cgc ttc acc ctt gee cgt 1843 
Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg Phe Thr Leu Ala Arg 
570 575 580 

ggc get aac cca ggc gtc gac ctg cct gtc ggt gaa gac tct gca cag 1891 
Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly Glu Asp Ser Ala Gin 
585 590 595 

age tec cgt aac ttt gee acc aag ctg ttc aac gca acc aag ttt gcg 1939 
Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn Ala Thr Lys Phe Ala 
600 605 610 

ctg atg aac ggt gca gtg tec gaa ggc ctg cca gca cgt gaa gaa etc 1987 
Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro Ala Arg Glu Glu Leu 
615 620 625 

acc gac get gac cgc tgg ate gtg gac etc ctt gag cag gtt cgc etc 2035 
Thr Asp Ala Asp Arg Trp He Val Asp Leu Leu Glu Gin Val Arg Leu 
630 635 640 645 

gac gtt gat get tac ctg gac aac tac cag ttc gcg aag gee aac gag 2083 
Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe Ala Lys Ala Asn Glu 
650 655 660 

gag etc tac cac ttt gcg tgg aac gag ttc tgt gac tgg tac ctg gaa 2131 
Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys Asp Trp Tyr Leu Glu 
665 670 675 



2149 



<210> 348 
<211> 683 
<212> PRT 



BGI-I27CP .457. 

<213> Corynebacterium glutamicum 
<400> 348 

Met Val Cys Val Thr Asp Gin Asn Asn Glu Thr Thr Ser Gin Asn Arg 
1 5 10 15 

Ala Asp Lys Leu Pro Lys Ser Trp Asp Pro Lys Ala Val Glu Ala Asp 
20 25 30 

Leu Tyr Gin Gly Trp Val Asp Ala Gly Tyr Phe Thr Ala Asp Pro Ala 
35 40 45 

Ser Asp Lys Pro Gly Phe Ser He Val Leu Pro Pro Pro Asn Val Thr 
50 55 60 

Gly Gin Leu His Met Gly His Ala Leu Asp His Thr Leu Met Asp Ala 
65 7 0 75 80 

Leu Ala Arg Arg Lys Arg Met Gin Gly Phe Glu Val Leu Trp Leu Pro 
85 90 95 

Gly Met Asp His Ala Gly He Ala Thr Gin Thr Lys Val Glu Glu Met 
100 105 HO 

Leu Lys Glu Thr Glu Gly Lys Thr Arg Tyr Asp Tyr Asp Arg Glu Glu 
115 120 125 

Phe He Ala Lys Val Trp Glu Trp Lys Gin Glu Tyr Gly Gly Lys He 
13 0 135 140 

Gly Glu Gin Met Arg Ala He Gly Asp Ser Val Asp Trp Ser Arg Glu 
145 150 155 i 6 o 

Arg Phe Thr Leu Asp Asp Gly Leu Ser Arg Ala Val Gin Thr He Phe 
165 170 175 

Lys Lys Leu Phe Asp Ala Gly Leu He Tyr Gin Ala Asn Arg Leu Val 
180 185 190 

Asn Trp Ser Pro Val Leu Glu Thr Ala Val Ser Asp He Glu Val He 
195 200 205 

Tyr Lys Asp Val Glu Gly Glu Leu Val Ser He Arg Tyr Gly Ser Leu 
210 215 220 

Asn Asp Asp Glu Pro His Val He Val Ala Thr Thr Arg Val Glu Thr 
225 230 235 240 

Met Leu Gly Asp Val Ala Val Ala Val His Pro Asp Asp Glu Arg Tyr 
245 250 255 

Lys Asp Leu Val Gly Gin Thr Leu Pro His Pro Phe Arg Asp Asp Leu 
260 265 270 

Ser Leu Lys Val Val Ala Asp Asp Tyr Val Asp Pro Glu Phe Gly Ser 
2? 5 280 285 

Gly Ala Val Lys He Thr Pro Ala His Asp Pro Asn Asp Tyr Ala Leu 
290 295 300 



Gly Leu Arg His Asn Leu Asp Met Pro Thr He Met 



Asp Lys Thr Gly 
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305 310 



315 320 



Arg He Ala Asp Thr Gly Thr Gin Phe Asp Gly Leu Thr Arg Glu Glu 
325 330 335 

Ala Arg He Lys Val Arg Glu Glu Leu Ala Ala Gin Gly Arg He Val 
340 345 350 

Lys Glu He Arg Pro Tyr Val His Ser Val Gly His Ser Glu Arg Ser 
355 360 365 

Gly Glu Ala lie Glu Pro Arg Leu Ser Leu Gin Trp Phe Val Lys Val 
37 0 375 380 

Glu Glu Leu Ala Lys Met Ser Gly Asp Ala Val Arg Glu Gly Asp Thr 
385 390 395 400 

Thr He His Pro Lys Ser Leu Glu Pro Arg Tyr Phe Asp Trp Val Asp 
405 410 415 

Asn Met His Asp Trp Thr lie Ser Arg Gin Leu Trp Trp Gly His Arg 
420 425 430 

He Pro He Trp Tyr Gly Pro Asn Asp Glu He He Cys Val Gly Pro 
435 440 445 

Asp Glu Gin Ala Pro Glu Gly Tyr Val Gin Asp Pro Asp Val Leu Asp 
450 455 460 

Thr Trp Phe Ser Ser Ala Leu Trp Pro Phe Ser Thr Met Gly Trp Pro 
465 470 475 480 

Glu Lys Thr Pro Glu Leu Glu Lys Phe Tyr Pro Thr Ser Val Leu Val 
485 490 495 

Thr Ala Tyr Asp He Leu Phe Phe Trp Val Ala Arg Met Met Met Phe 
500 505 510 

Gly Thr Phe Ala Ala Lys Glu Thr Pro Glu Leu Leu Gly Glu Gly Lys 
515 520 525 

Asp Gly Arg Pro Gin Val Pro Phe Thr Asp Leu Phe Leu His Gly Leu 
530 535 540 

Val Arg Asp Glu His Gly Arg Lys Met Ser Lys Ser Leu Gly Asn Gly 
545 550 555 560 

lie Asp Pro Met Asp Trp Val Glu Asn Tyr Gly Ala Asp Ala Leu Arg 
565 570 575 

Phe Thr Leu Ala Arg Gly Ala Asn Pro Gly Val Asp Leu Pro Val Gly 
580 585 590 

Glu Asp Ser Ala Gin Ser Ser Arg Asn Phe Ala Thr Lys Leu Phe Asn 
595 600 605 

Ala Thr Lys Phe Ala Leu Met Asn Gly Ala Val Ser Glu Gly Leu Pro 
610 615 620 

Ala Arg Glu Glu Leu Thr Asp Ala Asp Arg Trp lie Val Asp Leu Leu 
625 630 635 640 
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Glu Gin Val Arg Leu Asp Val Asp Ala Tyr Leu Asp Asn Tyr Gin Phe 
645 650 655 

Ala Lys Ala Asn Glu Glu Leu Tyr His Phe Ala Trp Asn Glu Phe Cys 
66 0 665 670 

Asp Trp Tyr Leu Glu He Ala Lys Val Gin He 
675 680 



<210> 349 

<211> 1416 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1393) 

<223> RXN00454 

<400> 349 

cgtcgatgtt cctgatgggc aaggccacgt ggtggatgcc taagtggctg gatcgaattc 60 

tgccaagttt ggacattgaa ggcaccgcac tggagaagga atg gga gga gaa gca 115 

Met Gly Gly Glu Ala 
1 5 

ggc tgc acg tta gac ttg gca cct atg tea gat ctt tea ttc acc etc 163 
Gly Cys Thr Leu Asp Leu Ala Pro Met Ser Asp Leu Ser Phe Thr Leu 
10 15 20 

aac aac aag ctt gcc gat gac gcc ccc ggc aag cat ggt cgt aca ggt 211 
Asn Asn Lys Leu Ala Asp Asp Ala Pro Gly Lys His Gly Arg Thr Gly 
25 30 35 

gta ate cac aca cct cac ggt gat att gcc acc cct get ttc att cct 259 
Val He His Thr Pro His Gly Asp He Ala Thr Pro Ala Phe He Pro 
40 45 50 

gtg get acc aaa gcc acg gtg aaa acc ctt acc cct gag cag att egg 307 
Val Ala Thr Lys Ala Thr Val Lys Thr Leu Thr Pro Glu Gin He Arq 
55 60 



65 



gag acc ggc gca cag get att ttg tec aac gcc tac cac ctg tat ctg 355 
Glu Thr Gly Ala Gin Ala He Leu Ser Asn Ala Tyr His Leu Tyr Leu 
70 7 5 80 85 

cag cct ggc ccc gac ate gtg gac gag get ggc ggt gtg tct gcc ttt 403 
Gin Pro Gly Pro Asp He Val Asp Glu Ala Gly Gly Val Ser Ala Phe 
90 95 100 

gag aac tgg cac ggc ccc acc tac acc gac tec ggc gga ttc cag gtc 451 
Glu Asn Trp His Gly Pro Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val 
105 HO H5 

atg age ctg ggc tec ggc ttt aaa aag gtg ctg gcc atg gac acc acc 499 
Met Ser Leu Gly Ser Gly Phe Lys Lys Val Leu Ala Met Asp Thr Thr 
120 125 130 

aac ttg acg cgc aac gat ate aag gcg get aaa aaa gag cgc atg gcg 547 
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Asn Leu Thr Arg Asn Asp He Lys Ala Ala Lys Lys Glu Arg Met Ala 
13 5 140 145 

ctt gtc gac gaa gac ggc gtg gat ttc aaa tct gtt ate gat ggc tea 
Leu Val Asp Glu Asp Gly Val Asp Phe Lys Ser Val He Asp Gly Ser 
150 I" 160 i 6 5 

aag cac cga ttc acc cca gaa gtc tec atg cag att cag cac caa ttg 
Lys His Arg Phe Thr Pro Glu Val Ser Met Gin He Gin His Gin Leu 
170 175 180 

ggc gca gac ate ate ttt get ttt gat gaa ctg acc acc ttg gtt gat 
Gly Ala Asp He He Phe Ala Phe Asp Glu Leu Thr Thr Leu Val Asp 
185 190 195 

acc tat gac tac cag gtg gaa tct gtg gaa cgt acc cgc agg tgg gca 
Thr Tyr Asp Tyr Gin Val Glu Ser Val Glu Arg Thr Arg Arg Trp Ala 
200 205 210 

cag cgc tgc etc ctg gag cat gaa cgt ttg act cag gaa cgt gtg gat 
Gin Arg Cys Leu Leu Glu His Glu Arg Leu Thr Gin Glu Arg Val Asp 
215 220 225 

aaa cca ctg caa tec eta tgg gga gtg gtg cag ggg gcg cag ttc gag 
Lys Pro Leu Gin Ser Leu Trp Gly Val Val Gin Gly Ala Gin Phe Glu 
230 235 240 245 

gat ttg cgt cga caa gca gta aaa ggc ctg ttg gac ctg gat cgc cag 
Asp Leu Arg Arg Gin Ala Val Lys Gly Leu Leu Asp Leu Asp Arg Gin 
250 255 260 

gec gec gac gaa ggc cgt cgc ggc ttc ggc ggt ttc ggc ate ggt ggc 
Ala Ala Asp Glu Gly Arg Arg Gly Phe Gly Gly Phe Gly He Gly Gly 
265 270 275 

gec eta gag aag gaa aac ctg ggc acc ate gtg ggc tgg gtg tgc gat 
Ala Leu Glu Lys Glu Asn Leu Gly Thr He Val Gly Trp Val Cys Asp 
280 285 290 

gag ctg ccc gag gac aag cca cgt cac ctg ctg ggc att tec gag ccg 
Glu Leu Pro Glu Asp Lys Pro Arg His Leu Leu Gly He Ser Glu Pro 
295 300 305 

gac gat ctg ttc gtg get gtc gaa gec ggt gcg gac acc ttt gac tgc 
Asp Asp Leu Phe Val Ala Val Glu Ala Gly Ala Asp Thr Phe Asp Cys 
310 3 15 320 325 

gtg gcg ccg act cgt ttg ggt cga cgc ggc ggt gtc tac acg ctt gat 
Val Ala Pro Thr Arg Leu Gly Arg Arg Gly Gly Val Tyr Thr Leu Asp 
330 33 5 340 

gga cgc atg aat ttg acc ggt gcg cgt ttc aag cgt gac ttc aag gga 
Gly Arg Met Asn Leu Thr Gly Ala Arg Phe Lys Arg Asp Phe Lys Gly 
345 3 50 355 

ate gat gag gaa gtc ggc gga tac gee age gag aac tac tec cgc gcg 
He Asp Glu Glu Val Gly Gly Tyr Ala Ser Glu Asn Tyr Ser Arg Ala 
360 3 65 370 

tac att cat cac ctg etc aaa gcg aag gaa ttt ttg gec ggc acg ctg 
Tyr He His His Leu Leu Lys Ala Lys Glu Phe Leu Ala Gly Thr Leu 
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37 5 380 



385 



tgc acc atg cac aat ctg cac ttc atg ate acc ttg gtg gat aag att 1315 
Cys Thr Met His Asn Leu His Phe Met He Thr Leu Val Asp Lvs He 
390 3 95 400 405 

cgt gec age ate gat gat ggc acg tac tac gaa ttc aag gaa gaa ttc 1363 
Arg Ala Ser He Asp Asp Gly Thr Tyr Tyr Glu Phe Lys Glu Glu Phe 
410 415 420 

tta ggc egg tac tac gcg teg aag gtt tea taaccttcgc ggcgtttcac 1413 
Leu Gly Arg Tyr Tyr Ala Ser Lys Val Ser 
425 430 

cca 

1416 



<210> 350 
<211> 431 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Gly Gly Glu Ala Gly Cys Thr Leu Asp Leu Ala Pro Met Ser Asp 
1 5 10 15 

Leu Ser Phe Thr Leu Asn Asn Lys Leu Ala Asp Asp Ala Pro Gly Lys 
20 25 30 

His Gly Arg Thr Gly Val He His Thr Pro His Gly Asp He Ala Thr 
35 40 45 

Pro Ala Phe He Pro Val Ala Thr Lys Ala Thr Val Lys Thr Leu Thr 
50 55 60 

Pro Glu Gin He Arg Glu Thr Gly Ala Gin Ala He Leu Ser Asn Ala 
65 ™ 75 80 

Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp He Val Asp Glu Ala Gly 
85 90 95 

Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro Thr Tyr Thr Asp Ser 
100 105 HO 

Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly Phe Lys Lys Val Leu 
115 120 125 

Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp He Lys Ala Ala Lys 
130 135 14Q 

Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly Val Asp Phe Lys Ser 
145 150 155 160 

Val He Asp Gly Ser Lys His Arg Phe Thr Pro Glu Val Ser Met Gin 
165 170 175 

He Gin His Gin Leu Gly Ala Asp He He Phe Ala Phe Asp Glu Leu 
180 185 190 

Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val Glu Ser Val Glu Arg 
195 200 205 
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Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu His Glu Arg Leu Thr 
210 215 220 

Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu Trp Gly Val Val Gin 
225 230 235 240 

Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala Val Lys Gly Leu Leu 
245 250 255 

Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg Arg Gly Phe Gly Gly 
260 265 270 

Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn Leu Gly Thr He Val 
275 280 285 

Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys Pro Arg His Leu Leu 
290 295 300 

Gly He Ser Glu Pro Asp Asp Leu Phe Val Ala Val Glu Ala Gly Ala 
305 3 10 315 320 

Asp Thr Phe Asp Cys Val Ala Pro Thr Arg Leu Gly Arg Arg Gly Gly 
325 330 335 

Val Tyr Thr Leu Asp Gly Arg Met Asn Leu Thr Gly Ala Arg Phe Lys 
340 345 350 

Arg Asp Phe Lys Gly He Asp Glu Glu Val Gly Gly Tyr Ala Ser Glu 
355 360 365 

Asn Tyr Ser Arg Ala Tyr He His His Leu Leu Lys Ala Lys Glu Phe 
370 375 380 

Leu Ala Gly Thr Leu Cys Thr Met His Asn Leu His Phe Met He Thr 
385 395 400 

Leu Val Asp Lys He Arg Ala Ser He Asp Asp Gly Thr Tyr Tyr Glu 
405 410 415 

Phe Lys Glu Glu Phe Leu Gly Arg Tyr Tyr Ala Ser Lys Val Ser 
420 425 430 



<210> 351 
<211> 864 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (864) 
<223> FRXA00454 



<400> 351 

ggt gat att gcc acc cct get ttc att cct gtg get ace aaa gee acg 48 

Gly Asp lie Ala Thr Pro Ala Phe He Pro Val Ala Thr Lys Ala Thr 
1 5 10 



15 



Jf? f 33 Ctt aC ° ° Ct gag Cag att c 9<3 Sag acc ggc gca cag get 96 

Val Lys Thr Leu Thr Pro Glu Gin He Arg Glu Thr Gly Ala Gin Ala 
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20 25 30 

ill ll?, ll C ?? C ta<= Ctg t3t Ctg Cag CCt ^ c ccc 9 ac atc 1^4 

He Leu Ser Asn Ala Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp He 

35 40 



45 



u ? gCt 990 ggt gtg tct V cc tt:t aa = tgg cac ggc ccc 

Val Asp Glu Ala Gly Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro 
50 55 60 

acc tac acc gac tec ggc gga ttc cag gtc atg age ctg ggc tec gqc 
Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly 
65 70 75 80 

ttt aaa aag gtg ctg gec atg gac acc acc aac ttg acg cgc aac gat 
Phe Lys Lys Val Leu Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp 
85 90 95 

ate aag gcg get aaa aaa gag cgc atg gcg ctt gtc gac gaa gac ggc 
He Lys Ala Ala Lys Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly 
100 105 110 

Va? Itl In' c Ct g " gat gg ° tCa aag C3C C 9 a ttc ^ cca 

Val Asp Phe Lys Ser Val He Asp Gly Ser Lys His Arg Phe Thr Pro 

115 120 125 

gaa gtc tec atg cag att cag cac caa ttg ggc gea gac ate ate ttt 
Glu Val Ser Met Gin He Gin His Gin Leu Gly Ala Asp He He Phe 
130 135 14Q 

Aia 111 T fc r aa T ctg acc acc ttg gtt gat acc tat g ac tac <= a g gtg 

Ala Phe Asp Glu Leu Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val 

150 155 160 

w tg C<3t aCC CgC agg tgg gca ca g °g c tgc etc ctg gag 528 

Glu Ser Val Glu Arg Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu 
165 170 175 

Sis rin ? T tt9 ^ ^ 9 933 Cgt gtg gat aaa cca ct g caa eta 576 

His Glu Arg Leu Thr Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu 
180 185 19Q 

S r?!- r? ,f? ^ g gg<3 Cag ttC 939 gat ttg C ^ c g a caa g ca 624 

Trp Gly Val Val Gin Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala 

195 200 205 



192 



240 



288 



336 



384 



432 



480 



vai lvs r?v i tg r tg T c ctg gat cgc cag gcc gcc gac g aa gg c c gt e 72 

Val Lys Gly Leu Leu Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg 

215 220 



Ara gTv Phe r? gg c ggc atc ggt ggc gcc cta g a g aa g g aa aa <= 720 

Arg Gly Phe Gly Gly Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn 
225 230 235 240 

Leu Glv ?hr f? ^ ^ g3t g3g Ctg CCC g ^ g ac aa 9 7 «8 

Leu Gly Thr He Val Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys 

245 250 255 

cca cgt cac ctg ctg ggc att tec gag ccg gac gat ctg ttc gtg get 816 
Pro Arg Hxs Leu Leu Gly He Ser Glu Pro Asp Asp Leu Phe Val 111 
260 265 270 
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gtc gaa gcc ggt gcg gac acc ttt tac tgc gtg gcg ccg act cgt ttg 864 
Val Glu Ala Gly Ala Asp Thr Phe Tyr Cys Val Ala Pro Thr Arg Leu 
275 280 285 

<210> 352 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Gly Asp lie Ala Thr Pro Ala Phe lie Pro Val Ala Thr Lys Ala Thr 
1 5 10 15 

Val Lys Thr Leu Thr Pro Glu Gin lie Arg Glu Thr Gly Ala Gin Ala 
20 25 30 

lie Leu Ser Asn Ala Tyr His Leu Tyr Leu Gin Pro Gly Pro Asp lie 
35 40 45 

Val Asp Glu Ala Gly Gly Val Ser Ala Phe Glu Asn Trp His Gly Pro 
50 55 60 

Thr Tyr Thr Asp Ser Gly Gly Phe Gin Val Met Ser Leu Gly Ser Gly 
65 70 75 80 

Phe Lys Lys Val Leu Ala Met Asp Thr Thr Asn Leu Thr Arg Asn Asp 
85 90 95 

lie Lys Ala Ala Lys Lys Glu Arg Met Ala Leu Val Asp Glu Asp Gly 
100 105 110 

Val Asp Phe Lys Ser Val lie Asp Gly Ser Lys His Arg Phe Thr Pro 
115 120 125 

Glu Val Ser Met Gin lie Gin His Gin Leu Gly Ala Asp lie lie Phe 
130 135 140 

Ala Phe Asp Glu Leu Thr Thr Leu Val Asp Thr Tyr Asp Tyr Gin Val 
145 150 155 160 

Glu Ser Val Glu Arg Thr Arg Arg Trp Ala Gin Arg Cys Leu Leu Glu 
165 170 175 

His Glu Arg Leu Thr Gin Glu Arg Val Asp Lys Pro Leu Gin Ser Leu 
180 185 190 

Trp Gly Val Val Gin Gly Ala Gin Phe Glu Asp Leu Arg Arg Gin Ala 
195 200 205 

Val Lys Gly Leu Leu Asp Leu Asp Arg Gin Ala Ala Asp Glu Gly Arg 
210 215 220 

Arg Gly Phe Gly Gly Phe Gly He Gly Gly Ala Leu Glu Lys Glu Asn 
225 230 235 240 

Leu Gly Thr He Val Gly Trp Val Cys Asp Glu Leu Pro Glu Asp Lys 
245 250 255 



Pro Arg His Leu Leu Gly He Ser 



Glu Pro Asp Asp Leu Phe Val Ala 



BGI-I27CP 
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260 



265 



270 



Val Glu Ala Gly Ala Asp Thr Phe Tyr Cys Val Ala Pro Thr Arg Leu 
275 280 285 



<210> 353 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> RXN01490 

<400> 353 

cacaccaatg gtgactactg atccttgaag atcagccgga acgctgtcta gtccactcca 60 

aatatccact gttttagact acggcataga ctcaacagac atg aat get cct gec 115 

Met Asn Ala Pro Ala 
1 5 



cct aaa cct gga etc gtg ate gtc gac aag ccc gec gga atg aca tec 
Pro Lys Pro Gly Leu Val He Val Asp Lys Pro Ala Gly Met Thr Ser 
10 15 



20 



cac gaa cgc gtc cgc gac ggc gaa gaa gta gac att ccc gca cgt ccc 
His Glu Arg Val Arg Asp Gly Glu Glu Val Asp He Pro Ala Arg Pro 
135 140 145 



163 



cat gac gtg gtg tec aaa ttg cgc cgc gca ttt tec acc cgc aaa gta 211 
His Asp Val Val Ser Lys Leu Arg Arg Ala Phe Ser Thr Arg Lys Val 
25 30 35 

ggc cac gca ggc acc etc gac ccc atg gca acc ggc gtg tta gtc gtc 259 
Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr Gly Val Leu Val Val 
40 45 50 

gga att gag cgc gga acc cgc ttc ctg gca cac atg gtg gee tec acc 307 
Gly He Glu Arg Gly Thr Arg Phe Leu Ala His Met Val Ala Ser Thr 
55 60 65 

aaa gec tac gac gee acc att cga etc ggc gec gee acc age acc gat 355 
Lys Ala Tyr Asp Ala Thr He Arg Leu Gly Ala Ala Thr Ser Thr Asp 
70 75 80 q P 5 

gat gca gaa ggc gag gtt ate tec aca aca gac gca tec ggc etc gac 403 
Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp Ala Ser Gly Leu Asp 
90 95 100 

cac age acc ate ctt get gaa ate gtc aac etc acc ggc gac ate atg 451 
His Ser Thr He Leu Ala Glu He Val Asn Leu Thr Gly Asp He Met 
105 HO 115 

caa aaa ccc acc aaa gtc tec gee ate aaa ate gac ggc aaa cgc gee 499 
Gin Lys Pro Thr Lys Val Ser Ala He Lys He Asp Gly Lys Arg Ala 
120 125 130 



547 
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gtc acc gtc age gtc ttt gac gtg etc gac tac cac gtc gac ggt gaa 595 
Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr His Val Asp Gly Glu 
150 155 i 6 o 165 

ttt tat gac tta gat gtg cgc gtc cac tgc tec tec ggc acc tac ate 643 
Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser Ser Gly Thr Tyr He 
170 175 180 

cgc gcg etc gec cgc gac etc ggc aac get ttg cag gtc ggc ggc cac 691 
Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu Gin Val Gly Gly His 
185 190 195 

ctg acc gcg ctt agg cgc aca gag gtc ggc cct ttt acg ctt aac gac 739 
Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro Phe Thr Leu Asn Asp 
200 205 210 

gcg acc ccc etc tec aaa etc caa gag aat cca gaa etc tec etc aac 787 
Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro Glu Leu Ser Leu Asn 
215 220 225 

etc gac cag gca etc acc cgc agt tac cca gtc ctt gac ate acc gaa 835 
Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val Leu Asp He Thr Glu 
230 235 240 245 

gac gaa ggc gtt gac ctg tec atg ggc aaa tgg ttg gaa cct cgc gga 883 
Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp Leu Glu Pro Arg Gly 
250 255 260 

ctg aaa ggc gtc cac get gca gta aca cca tea gga aaa gee gtg gcg 931 
Leu Lys Gly Val His Ala Ala Val Thr Pro Ser Gly Lys Ala Val Ala 
265 270 275 

etc ate gaa gaa aag ggc aaa cgc ctg gee acc gtg ttt gtt get cac 979 
Leu He Glu Glu Lys Gly Lys Arg Leu Ala Thr Val Phe Val Ala His 
280 285 290 



ccc aac act ctt tagttggtct gccagaagcc gat 
Pro Asn Thr Leu 
295 



<210> 354 
<211> 297 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Asn Ala Pro Ala Pro Lys Pro Gly Leu Val He Val Asp Lys Pro 
1 5 10 15 

Ala Gly Met Thr Ser His Asp Val Val Ser Lys Leu Arg Arg Ala Phe 
20 25 30 

Ser Thr Arg Lys Val Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr 
35 40 45 

Gly Val Leu Val Val Gly He Glu Arg Gly Thr Arg Phe Leu Ala His 
50 55 60 

Met Val Ala Ser Thr Lys Ala Tyr Asp Ala Thr He Arg Leu Gly Ala 



1014 
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65 70 75 80 

Ala Thr Ser Thr Asp Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp 
85 90 95 

Ala Ser Gly Leu Asp His Ser Thr lie Leu Ala Glu lie Val Asn Leu 
100 105 110 

Thr Gly Asp lie Met Gin Lys Pro Thr Lys Val Ser Ala lie Lys lie 
115 120 125 

Asp Gly Lys Arg Ala His Glu Arg Val Arg Asp Gly Glu Glu Val Asp 
130 135 140 

lie Pro Ala Arg Pro Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr 
145 150 155 160 

His Val Asp Gly Glu Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser 
165 170 175 

Ser Gly Thr Tyr lie Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu 
180 185 190 

Gin Val Gly Gly His Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro 
195 200 205 

Phe Thr Leu Asn Asp Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro 
210 215 220 

Glu Leu Ser Leu Asn Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val 
225 230 235 240 

Leu Asp lie Thr Glu Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp 
245 250 f 255 

Leu Glu Pro Arg Gly Leu Lys Gly Val His Ala Ala Val Thr Pro Ser 
260 265 270 

Gly Lys Ala Val Ala Leu lie Glu Glu Lys Gly Lys Arg Leu Ala Thr 
275 280 285 

Val Phe Val Ala His Pro Asn Thr Leu 
290 295 



<210> 355 
<211> 1014 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (991) 

<223> FRXA01490 

<400> 355 

cacaccaatg gtgactactg atccttgaag atcagccgga acgctgtcta gtccactcca 60 

aatatccact gttttagact acggcataga ctcaacagac atg aat get cct gec 115 

Met Asn Ala Pro Ala 
1 5 
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cct aaa cct gga etc gtg ate gtc gac aag ccc gee gga atg aca tec 163 
Pro Lys Pro Gly Leu Val He Val Asp Lys Pro Ala Gly Met Thr Ser 
10 15 20 

cat gac gtg gtg tec aaa ttg cgc cgc gca ttt tec ace cgc aaa gta 211 
His Asp Val Val Ser Lys Leu Arg Arg Ala Phe Ser Thr Arg Lys Val 
25 30 35 

ggc cac gca ggc ace etc gac ccc atg gca acc ggc gtg tta gtc gtc 259 
Gly Hxs Ala Gly Thr Leu Asp Pro Met Ala Thr Gly Val Leu Val Val 
40 45 50 

gga att gag cgc gga acc cgc ttc ctg gca cac atg gtg gec tec acc 307 
Gly He Glu Arg Gly Thr Arg Phe Leu Ala His Met Val Ala Ser Thr 
55 60 65 

aaa gee tac gac gec acc att cga etc ggc gee gee acc age acc gat 355 
Lys Ala Tyr Asp Ala Thr He Arg Leu Gly Ala Ala Thr Ser Thr Asp 
70 7 5 80 85 

gat gca gaa ggc gag gtt ate tec aca aca gac gca tec ggc etc gac 403 
Asp Ala Glu Gly Glu Val He Ser Thr Thr Asp Ala Ser Gly Leu Asp 
90 95 100 

cac age acc ate ctt get gaa ate gtc aac etc acc ggc gac ate atg 451 
His Ser Thr He Leu Ala Glu He Val Asn Leu Thr Gly Asp He Met 
105 HO 115 

caa aaa ccc acc aaa gtc tec gee ate aaa ate gac ggc aaa cgc gee 499 
Gin Lys Pro Thr Lys Val Ser Ala He Lys He Asp Gly Lys Arg Ala 
120 125 130 

cac gaa cgc gtc cgc gac ggc gaa gaa gta gac att ccc gca cgt ccc 547 
His Glu Arg Val Arg Asp Gly Glu Glu Val Asp He Pro Ala Arg Pro 
135 140 145 



gtc acc gtc age gtc ttt gac gtg etc gac tac cac gtc gac ggt gaa 
Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr His Val Asp Gly Glu 
150 155 



160 165 



595 



ttt tat gac tta gat gtg cgc gtc cac tgc tec tec ggc acc tac ate 643 
Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser Ser Gly Thr Tyr He 
170 175 180 

cgc gcg etc gee cgc gac etc ggc aac get ttg cag gtc ggc ggc cac 691 
Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu Gin Val Gly Gly His 
185 190 195 

ctg acc gcg ctt agg cgc aca gag gtc ggc cct ttt acg ctt aac gac 739 
Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro Phe Thr Leu Asn Asp 
200 205 210 

gcg acc ccc etc tec aaa etc caa gag aat cca gaa etc tec etc aac 787 
Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro Glu Leu Ser Leu Asn 
215 220 225 

etc gac cag gca etc acc cgc agt tac cca gtc ctt gac ate acc gaa 835 
Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val Leu Asp lie Thr Glu 
230 235 240 245 
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gac gaa ggc gtt gac ctg tec atg ggc aaa tgg ttg gaa cct cgc gga 883 

Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp Leu Glu Pro Arg Gly 
250 255 260 

ctg aaa ggc gtc cac get gca gta aca cca tea gga aaa gec gtg gcg 931 

Leu Lys Gly Val His Ala Ala Val Thr Pro Ser Gly Lys Ala Val Ala 

265 270 275 

etc ate gaa gaa aag ggc aaa cgc ctg gee ace gtg ttt gtt get cac 979 

Leu lie Glu Glu Lys Gly Lys Arg Leu Ala Thr Val Phe Val Ala His 
280 285 290 

ccc aac act ctt tagttggtct gccagaagcc gat 1014 
Pro Asn Thr Leu 
295 



<210> 356 
<211> 297 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 356 

Met Asn Ala Pro Ala Pro Lys Pro Gly Leu Val lie Val Asp Lys Pro 
15 10 15 

Ala Gly Met Thr Ser His Asp Val Val Ser Lys Leu Arg Arg Ala Phe 
20 25 30 

Ser Thr Arg Lys Val Gly His Ala Gly Thr Leu Asp Pro Met Ala Thr 
35 40 45 

Gly Val Leu Val Val Gly lie Glu Arg Gly Thr Arg Phe Leu Ala His 
50 55 60 

Met Val Ala Ser Thr Lys Ala Tyr Asp Ala Thr lie Arg Leu Gly Ala 
65 70 75 80 

Ala Thr Ser Thr Asp Asp Ala Glu Gly Glu Val lie Ser Thr Thr Asp 
85 90 95 

Ala Ser Gly Leu Asp His Ser Thr lie Leu Ala Glu lie Val Asn Leu 
100 105 110 

Thr Gly Asp lie Met Gin Lys Pro Thr Lys Val Ser Ala lie Lys lie 
115 120 125 

Asp Gly Lys Arg Ala His Glu Arg Val Arg Asp Gly Glu Glu Val Asp 
130 135 140 

lie Pro Ala Arg Pro Val Thr Val Ser Val Phe Asp Val Leu Asp Tyr 
145 150 155 160 

His Val Asp Gly Glu Phe Tyr Asp Leu Asp Val Arg Val His Cys Ser 
165 170 175 

Ser Gly Thr Tyr lie Arg Ala Leu Ala Arg Asp Leu Gly Asn Ala Leu 
180 185 190 



Gin Val Gly Gly His Leu Thr Ala Leu Arg Arg Thr Glu Val Gly Pro 
195 200 205 
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Phe Thr Leu Asn Asp Ala Thr Pro Leu Ser Lys Leu Gin Glu Asn Pro 
210 215 220 

Glu Leu Ser Leu Asn Leu Asp Gin Ala Leu Thr Arg Ser Tyr Pro Val 
225 230 235 240 

Leu Asp He Thr Glu Asp Glu Gly Val Asp Leu Ser Met Gly Lys Trp 
245 250 255 

Leu Glu Pro Arg Gly Leu Lys Gly Val His Ala Ala Val Thr Pro Ser 
260 265 270 

Gly Lys Ala Val Ala Leu He Glu Glu Lys Gly Lys Arg Leu Ala Thr 
275 280 285 

Val Phe Val Ala His Pro Asn Thr Leu 
290 295 



<210> 357 
<211> 1563 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1540) 
<223> RXA01621 

<400> 357 

tctaatttca catttagagc agtttttgcc cacacttcta ctgggtagac tcagattcgt 60 

gaattcccag gatgctcaga accaagttcc cccacagaaa gtg gac cag gaa gta 115 

Val Asp Gin Glu Val 
1 5 

gac cgc ctt get tta atg gcg cgc get cac cag gca att ggt gag ctt 163 
Asp Arg Leu Ala Leu Met Ala Arg Ala His Gin Ala He Gly Glu Leu 
10 15 20 



tea gac ate ctt gtg ccc eta gcg gca gca ttt tec age aag gga cac 
Ser Asp He Leu Val Pro Leu Ala Ala Ala Phe Ser Ser Lys Gly His 



25 30 



35 



tec eta tat ttg gtg ggc ggt tec gtg agg gat get ttc tta ggt gag 
Ser Leu Tyr Leu Val Gly Gly Ser Val Arg Asp Ala Phe Leu Gly Glu 
40 45 



50 



ttg ggg cat gac ctt gat ttc ace acg teg gca cgc cct gag gag aca 
Leu Gly His Asp Leu Asp Phe Thr Thr Ser Ala Arg Pro Glu Glu Thr 
55 60 65 



211 



259 



307 



aag gcg ate ctg gat gat tac gee gat gtg gtg tgg gat ace gga att 355 

Lys Ala He Leu Asp Asp Tyr Ala Asp Val Val Trp Asp Thr Gly He 

70 7 5 80 85 

gcg ttt ggc ace ctt tct gca gaa aag cat ggt cag cag ate gaa ate 403 

Ala Phe Gly Thr Leu Ser Ala Glu Lys His Gly Gin Gin He Glu He 

90 95 100 



BGI-127CP .471 - 



acg aca ttc cgt tct gat etc tat gac gga aac tec cgc aac cct gaa 451 
Thr Thr Phe Arg Ser Asp Leu Tyr Asp Gly Asn Ser Arg Asn Pro Glu 
1°5 110 115 

gtg acc ttc ggt gac acc ttg gaa ggc gat ctg att agg cgc gat ttc 499 
Val Thr Phe Gly Asp Thr Leu Glu Gly Asp Leu He Arg Arg Asp Phe 
120 125 130 

aag gtc aac gec atg get gtg gag ate caa gee gat ggt gaa tta act 547 
Lys Val Asn Ala Met Ala Val Glu He Gin Ala Asp Gly Glu Leu Thr 
135 140 145 

ttc cac gat cca gtg ggt ggc ttg gaa gat eta ctt acc cac act ttg 595 
Phe His Asp Pro Val Gly Gly Leu Glu Asp Leu Leu Thr His Thr Leu 
150 155 160 165 

gat acc cca get act ccg gaa caa tea ttc aat gat gat cct ctg cga 643 
Asp Thr Pro Ala Thr Pro Glu Gin Ser Phe Asn Asp Asp Pro Leu Arg 
17 0 175 180 

atg ctg cgc get gee cgc ttt gtt tec caa ctg aat ttc acc ctt gca 691 
Met Leu Arg Ala Ala Arg Phe Val Ser Gin Leu Asn Phe Thr Leu Ala 
185 190 195 

cca cga gtt att acc gee atg act gaa atg gcg cag cag att act egg 739 
Pro Arg Val He Thr Ala Met Thr Glu Met Ala Gin Gin He Thr Arg 
200 205 210 

ate act gtg gaa cgc atg cag gtt gag ttg gac aaa atg ate ctt ggc 787 
lie Thr Val Glu Arg Met Gin Val Glu Leu Asp Lys Met He Leu Gly 
215 220 225 

aaa aac cct gag get ggc att gac etc atg gtg gag tec ggt ate gcg 835 
Lys Asn Pro Glu Ala Gly He Asp Leu Met Val Glu Ser Gly He Ala 
230 235 240 245 

cag att att tat ccg gag ate cct gcg atg cag atg act caa gat gaa 883 
Gin He He Tyr Pro Glu He Pro Ala Met Gin Met Thr Gin Asp Glu 
250 255 260 

cac atg cag cac aag gat gtg tac gcg cac teg ttg cag gtg atg cgc 931 
His Met Gin His Lys Asp Val Tyr Ala His Ser Leu Gin Val Met Arg 
265 270 275 

caa gcg att gat cag gaa gaa gat ggc cct gac ctg gtg ctt cgt tgg 979 
Gin Ala lie Asp Gin Glu Glu Asp Gly Pro Asp Leu Val Leu Arg Trp 
280 285 290 

get get ctg ctt cat gat tgc ggt aag cca gat act cgt gac ttc aat 1027 
Ala Ala Leu Leu His Asp Cys Gly Lys Pro Asp Thr Arg Asp Phe Asn 
295 300 305 

gag gaa ggc cgc gtg age ttc cat cag cat gag gta gtt ggc gec aag 1075 
Glu Glu Gly Arg Val Ser Phe His Gin His Glu Val Val Gly Ala Lys 
3i0 315 320 325 

ctg gtg agg cga egg atg cgc aag ctg aag tac tea aag caa atg gtc 1123 
Leu Val Arg Arg Arg Met Arg Lys Leu Lys Tyr Ser Lys Gin Met Val 
330 335 340 

ggc gat gtc ggg cag ttg gtg ttc ctg cac atg cgt ttc cat ggt ttc 1171 
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Gly Asp Val Gly Gin Leu Val Phe Leu His Met Arg Phe His Gly Phe 
345 350 355 

age gaa ggc cag tgg acg gat tct gca gtg cgt agg tat gec gca gat 1219 
Ser Glu Gly Gin Trp Thr Asp Ser Ala Val Arg Arg Tyr Ala Ala Asp 
360 365 370 

gcg ggt gaa ttg ctg cca cgt ttg cac aag tta gtg cgt get gat tgc 1267 
Ala Gly Glu Leu Leu Pro Arg Leu His Lys Leu Val Arg Ala Asp Cys 
375 380 385 

acc aca aga aat aaa agg aag gca gca cga ctg caa gec acc tac gat 1315 
Thr Thr Arg Asn Lys Arg Lys Ala Ala Arg Leu Gin Ala Thr Tyr Asp 
390 395 400 405 

cat ttg gaa gag cgc ate gcg gag ate gec gca aag gaa gat ctt gec 1363 
His Leu Glu Glu Arg lie Ala Glu lie Ala Ala Lys Glu Asp Leu Ala 
410 415 420 

agg gtg cgc cca gat ttg gat ggc aat gag ate atg gag att ctg aac 1411 
Arg Val Arg Pro Asp Leu Asp Gly Asn Glu lie Met Glu lie Leu Asn 
425 430 435 

ate caa gee gga cct gaa gtg ggt aag gcg tgg gcg ttt ttg aag gag 1459 
lie Gin Ala Gly Pro Glu Val Gly Lys Ala Trp Ala Phe Leu Lys Glu 
440 445 450 

ctt cgt ttg gag cgc ggt cct ttg gat cgt gaa gtt gec ate gca gag 1507 
Leu Arg Leu Glu Arg Gly Pro Leu Asp Arg Glu Val Ala lie Ala Glu 
455 460 465 

ctg aag age tgg tgg gaa gga gaa aac aat gag tgatttttat gecgacaggt 1560 

Leu Lys Ser Trp Trp Glu Gly Glu Asn Asn Glu 
470 475 480 

tgt 1563 

<210> 358 
<211> 480 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Val Asp Gin Glu Val Asp Arg Leu Ala Leu Met Ala Arg Ala His Gin 
15 10 15 

Ala lie Gly Glu Leu Ser Asp lie Leu Val Pro Leu Ala Ala Ala Phe 
20 25 30 

Ser Ser Lys Gly His Ser Leu Tyr Leu Val Gly Gly Ser Val Arg Asp 
35 40 45 

Ala Phe Leu Gly Glu Leu Gly His Asp Leu Asp Phe Thr Thr Ser Ala 
50 55 60 

Arg Pro Glu Glu Thr Lys Ala lie Leu Asp Asp Tyr Ala Asp Val Val 
65 70 75 80 

Trp Asp Thr Gly lie Ala Phe Gly Thr Leu Ser Ala Glu Lys His Gly 
85 90 95 
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Gln Gin He Glu He Thr Thr Phe Arg Ser Asp Leu Tyr Asp Gly Asn 
100 105 HO 

Ser Arg Asn Pro Glu Val Thr Phe Gly Asp Thr Leu Glu Gly Asp Leu 
H5 120 125 

He Arg Arg Asp Phe Lys Val Asn Ala Met Ala Val Glu He Gin Ala 
130 135 140 

Asp Gly Glu Leu Thr Phe His Asp Pro Val Gly Gly Leu Glu Asp Leu 
145 150 155 160 

Leu Thr His Thr Leu Asp Thr Pro Ala Thr Pro Glu Gin Ser Phe Asn 
165 170 175 

Asp Asp Pro Leu Arg Met Leu Arg Ala Ala Arg Phe Val Ser Gin Leu 
180 185 190 

Asn Phe Thr Leu Ala Pro Arg Val He Thr Ala Met Thr Glu Met Ala 
195 200 205 

Gin Gin He Thr Arg He Thr Val Glu Arg Met Gin Val Glu Leu Asp 
210 215 220 

Lys Met lie Leu Gly Lys Asn Pro Glu Ala Gly He Asp Leu Met Val 
225 230 235 240 

Glu Ser Gly He Ala Gin He He Tyr Pro Glu He Pro Ala Met Gin 
245 250 255 

Met Thr Gin Asp Glu His Met Gin His Lys Asp Val Tyr Ala His Ser 
2 60 265 270 

Leu Gin Val Met Arg Gin Ala He Asp Gin Glu Glu Asp Gly Pro Asp 
275 280 285 

Leu Val Leu Arg Trp Ala Ala Leu Leu His Asp Cys Gly Lys Pro Asn 
"0 295 300 

Thr Arg Asp Phe Asn Glu Glu Gly Arg Val Ser Phe His Gin His Glu 
305 310 315 320 

Val Val Gly Ala Lys Leu Val Arg Arg Arg Met Arg Lys Leu Lys Tyr 
325 330 335 

Ser Lys Gin Met Val Gly Asp Val Gly Gin Leu Val Phe Leu His Met 
340 345 350 

Arg Phe His Gly Phe Ser Glu Gly Gin Trp Thr Asp Ser Ala Val Arg 
355 360 365 

Arg Tyr Ala Ala Asp Ala Gly Glu Leu Leu Pro Arg Leu His Lys Leu 
370 375 380 

Val Arg Ala Asp Cys Thr Thr Arg Asn Lys Arg Lys Ala Ala Arg Leu 
385 390 395 400 

Gin Ala Thr Tyr Asp His Leu Glu Glu Arg He Ala Glu He Ala Ala 
405 410 415 
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Lys Glu Asp Leu Ala Arg Val Arg 
420 

Met Glu lie Leu Asn lie Gin Ala 
435 440 

Ala Phe Leu Lys Glu Leu Arg Leu 
450 455 

Val Ala lie Ala Glu Leu Lys Ser 
465 470 




Pro Asp Leu Asp Gly Asn Glu lie 
425 430 

Gly Pro Glu Val Gly Lys Ala Trp 
445 

Glu Arg Gly Pro Leu Asp Arg Glu 
460 

Trp Trp Glu Gly Glu Asn Asn Glu 

475 480 



<210> 359 

<211> 1100 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1077) 

<223> RXN01704 

<400> 359 

cga gga att ggc aac gcc ggg aag ggg gtt aag gta acc acc gcg tct 48 

Arg Gly lie Gly Asn Ala Gly Lys Gly Val Lys Val Thr Thr Ala Ser 

1 5 10 15 

get gat cgt gtc gat tec egg tgc cca gca gcg gca gca ggt get ggt 96 
Ala Asp Arg Val Asp Ser Arg Cys Pro Ala Ala Ala Ala Gly Ala Gly 
20 25 30 

tgc tgt gac tat gca gaa etc aac cca act gtg gag ctt gag ate aag 144 
Cys Cys Asp Tyr Ala Glu Leu Asn Pro Thr Val Glu Leu Glu lie Lys 
35 40 45 



tec cgc gtg ctt cgt gat cag ttg gag cgc ate ggt gga ate gat gag 
Ser Arg Val Leu Arg Asp Gin Leu Glu Arg He Gly Gly He Asp Glu 
50 55 60 



192 



ctt cct gaa ttt gag ctt caa gat ctg gag cca aca get ggt tgg cgt 240 

Leu Pro Glu Phe Glu Leu Gin Asp Leu Glu Pro Thr Ala Gly Trp Arg 
65 70 75 80 

acc cgc gtt cgc etc ggc gtt gat gcg tct ggt cgt gcc ggg ttc cgc 288 

Thr Arg Val Arg Leu Gly Val Asp Ala Ser Gly Arg Ala Gly Phe Arg 
85 90 95 



aag ctg aag tec aat gag ttg gtt act gag gtt gcg tgt tct cag gtt 336 

Lys Leu Lys Ser Asn Glu Leu Val Thr Glu Val Ala Cys Ser Gin Val 
100 105 110 

gtg cca gag ctt ctt gag ggc ctt gtg ggt gag ggc get cgt cgt ttc 384 

Val Pro Glu Leu Leu Glu Gly Leu Val Gly Glu Gly Ala Arg Arg Phe 
115 120 125 

acc cct ggc gtg gag ate att gca get att gat gat gcg ggt cag cgc 432 

Thr Pro Gly Val Glu He He Ala Ala He Asp Asp Ala Gly Gin Arg 
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-475 - 



130 



135 



140 



cac gtt gtg gaa tec cgt aag get cct cgt ggt cgt cgt act gaa act 
His Val Val Glu Ser Arg Lys Ala Pro Arg Gly Arg Arg Thr Glu Thr 
145 150 155 160 



480 



gtg ttg aag gtg ctg gaa ggc act ggc gag gtg gag cag aag gta ggc 
Val Leu Lys Val Leu Glu Gly Thr Gly Glu Val Glu Gin Lys Val Gly 
165 170 175 



528 



gat tac acc tgg aag ttc cca gtt tct tec ttc tgg cag gcg cac acc 
Asp Tyr Thr Trp Lys Phe Pro Val Ser Ser Phe Trp Gin Ala His Thr 
180 185 190 



576 



aag gee cct gcg gcg tat tea gag ttc ate gec gaa gcg tta acc gga 
Lys Ala Pro Ala Ala Tyr Ser Glu Phe He Ala Glu Ala Leu Thr Gly 
195 200 205 



624 



ttg gaa ctg gtt gac gtc gat aag cgt ggc cct gtt gcg tgg gac ctt 
Leu Glu Leu Val Asp Val Asp Lys Arg Gly Pro Val Ala Trp Asp Leu 
210 215 220 



672 



tat ggc ggc gtc ggc ctg ttc gcg ccg att ate acc age aag ctg cag 
Tyr Gly Gly Val Gly Leu Phe Ala Pro He He Thr Ser Lys Leu Gin 
225 230 235 240 



720 



gca get gtc cac tct gtg gag ctg tec cca ggt tea gcg gag get ggc 
Ala Ala Val His Ser Val Glu Leu Ser Pro Gly Ser Ala Glu Ala Gly 
245 250 255 



768 



gaa gag gcg ttg get ggt ttg cct gtc act ttc cac act ggt egg gta 
Glu Glu Ala Leu Ala Gly Leu Pro Val Thr Phe His Thr Gly Arg Val 
260 265 270 



816 



gag ggc atg gcg tec cag ctg cct teg cca aac gtg gtt gtt ttg gat 
Glu Gly Met Ala Ser Gin Leu Pro Ser Pro Asn Val Val Val Leu Asp 
275 280 285 



864 



cct cct cgc acc ggt gca ggc agt gac gtg ttg aag age ate gcg gag 
Pro Pro Arg Thr Gly Ala Gly Ser Asp Val Leu Lys Ser He Ala Glu 
290 295 300 



912 



get aag cct cag ctg gtt ate cac att ggt tgt gac ccg gcg act ttc 
Ala Lys Pro Gin Leu Val He His He Gly Cys Asp Pro Ala Thr Phe 
305 310 315 320 



960 



get cgc gac gtt gee gat tgg aag etc aac ggc tac gaa atg gat caa 
Ala Arg Asp Val Ala Asp Trp Lys Leu Asn Gly Tyr Glu Met Asp Gin 
325 330 335 



1008 



ttg get gtt ttt aac gcg ttc cct gga act cac cac ttt gag acg att 
Leu Ala Val Phe Asn Ala Phe Pro Gly Thr His His Phe Glu Thr He 
340 345 350 



1056 



ggt gta ttt gtc cgc gtt tec taaggeggat taagccttgg eta 
Gly Val Phe Val Arg Val Ser 
355 



1100 



<210> 360 
<211> 359 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Arg Gly lie Gly Asn Ala Gly Lys- Gly Val Lys Val Thr Thr Ala Ser 
15 10 15 

Ala Asp Arg Val Asp Ser Arg Cys Pro Ala Ala Ala Ala Gly Ala Gly 
20 25 30 

Cys Cys Asp Tyr Ala Glu Leu Asn Pro Thr Val Glu Leu Glu lie Lys 
35 40 45 

Ser Arg Val Leu Arg Asp Gin Leu Glu Arg lie Gly Gly lie Asp Glu 
50 55 60 

Leu Pro Glu Phe Glu Leu Gin Asp Leu Glu Pro Thr Ala Gly Trp Arg 
65 70 75 80 

Thr Arg Val Arg Leu Gly Val Asp Ala Ser Gly Arg Ala Gly Phe Arg 
85 90 95 

Lys Leu Lys Ser Asn Glu Leu Val Thr Glu Val Ala Cys Ser Gin Val 
100 105 110 

Val Pro Glu Leu Leu Glu Gly Leu Val Gly Glu Gly Ala Arg Arg Phe 
115 120 125 

Thr Pro Gly Val Glu lie lie Ala Ala lie Asp Asp Ala Gly Gin Arg 
130 135 140 

His Val Val Glu Ser Arg Lys Ala Pro Arg Gly Arg Arg Thr Glu Thr 
145 150 155 160 

Val Leu Lys Val Leu Glu Gly Thr Gly Glu Val Glu Gin Lys Val Gly 
165 170 175 

Asp Tyr Thr Trp Lys Phe Pro Val Ser Ser Phe Trp Gin Ala His Thr 
180 185 190 

Lys Ala Pro Ala Ala Tyr Ser Glu Phe lie Ala Glu Ala Leu Thr Gly 
195 200 205 

Leu Glu Leu Val Asp Val Asp Lys Arg Gly Pro Val Ala Trp Asp Leu 
210 215 220 

Tyr Gly Gly Val Gly Leu Phe Ala Pro lie lie Thr Ser Lys Leu Gin 
225 230 235 240 

Ala Ala Val His Ser Val Glu Leu Ser Pro Gly Ser Ala Glu Ala Gly 
245 250 255 

Glu Glu Ala Leu Ala Gly Leu Pro Val Thr Phe His Thr Gly Arg Val 
260 265 270 

Glu Gly Met Ala Ser Gin Leu Pro Ser Pro Asn Val Val Val Leu Asp 
275 280 285 



Pro Pro Arg Thr Gly Ala Gly Ser Asp Val Leu Lys Ser lie Ala Glu 
290 295 300 
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Ala Lys Pro Gin Leu Val lie His lie Gly Cys Asp Pro Ala Thr Phe 
305 310 315 320 

Ala Arg Asp Val Ala Asp Trp Lys Leu Asn Gly Tyr Glu Met Asp Gin 
325 330 335 

Leu Ala Val Phe Asn Ala Phe Pro Gly Thr His His Phe Glu Thr lie 
340 345 350 

Gly Val Phe Val Arg Val Ser 
355 



<210> 361 

<211> 839 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (816) 
<223> FRXA01704 

<400> 361 

gat gcg tct ggt cgt gcc ggg ttc cgc aag ctg aag tec aat gag ttg 48 

Asp Ala Ser Gly Arg Ala Gly Phe Arg Lys Leu Lys Ser Asn Glu Leu 
15 10 15 

gtt act gag gtt gcg tgt tct cag gtt gtg cca gag ctt ctt gag ggc 96 
Val Thr Glu Val Ala Cys Ser Gin Val Val Pro Glu Leu Leu Glu Gly 
20 25 30 

ctt gtg ggt gag ggc get cgt cgt ttc acc cct ggc gtg gag ate att 144 
Leu Val Gly Glu Gly Ala Arg Arg Phe Thr Pro Gly Val Glu lie lie 
35 40 45 

gca get att gat gat gcg ggt cag cgc cac gtt gtg gaa tec cgt aag 192 
Ala Ala lie Asp Asp Ala Gly Gin Arg His Val Val Glu Ser Arg Lys 
50 55 60 

get cct cgt ggt cgt cgt act gaa act gtg ttg aag gtg ctg gaa ggc 240 
Ala Pro Arg Gly Arg Arg Thr Glu Thr Val Leu Lys Val Leu Glu Gly 
65 70 75 80 

act ggc gag gtg gag cag aag gta ggc gat tac acc tgg aag ttc cca 288 
Thr Gly Glu Val Glu Gin Lys Val Gly Asp Tyr Thr Trp Lys Phe Pro 
85 90 95 

gtt tct tec ttc tgg cag gcg cac acc aag gcc cct gcg gcg tat tea 336 
Val Ser Ser Phe Trp Gin Ala His Thr Lys Ala Pro Ala Ala Tyr Ser 
100 105 110 

gag ttc ate gcc gaa gcg tta acc gga ttg gaa ctg gtt gac gtc gat 384 
Glu Phe lie Ala Glu Ala Leu Thr Gly Leu Glu Leu Val Asp Val Asp 
115 120 125 

aag cgt ggc cct gtt gcg tgg gac ctt tat ggc ggc gtc ggc ctg ttc 432 
Lys Arg Gly Pro Val Ala Trp Asp Leu Tyr Gly Gly Val Gly Leu Phe 
130 135 140 



gcg ccg att ate acc age aag ctg cag gca get gtc cac tct gtg gag 480 
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Ala Pro He He Thr Ser Lys Leu Gin Ala Ala Val His Ser Val Glu 
145 150 155 i 60 

ctg tec cca ggt tea gcg gag get ggc gaa gag gcg ttg get ggt ttq 
Leu Ser Pro Gly Ser Ala Glu Ala Gly Glu Glu Ala Leu Ala Gly Leu 
165 170 175 

cct gtc act ttc cac act ggt egg gta gag ggc atg gcg tec cag ctg 
Pro Val Thr Phe His Thr Gly Arg Val Glu Gly Met Ala Ser Gin Leu 
180 185 190 

cct teg cca aac gtg gtt gtt ttg gat cct cct cgc ace ggt gca ggc 
Pro Ser Pro Asn Val Val Val Leu Asp Pro Pro Arg Thr Gly Ala Gly 
195 200 205 

agt gac gtg ttg aag age ate gcg gag get aag cct cag ctg gtt ate 
Ser Asp Val Leu Lys Ser He Ala Glu Ala Lys Pro Gin Leu Val He 
210 215 220 

cac att ggt tgt gac ccg gcg act ttc get cgc gac gtt gee gat tgg 
His He Gly Cys Asp Pro Ala Thr Phe Ala Arg Asp Val Ala Asp Trp 
ZZb 230 235 240 

aag etc aac ggc tac gaa atg gat caa ttg get gtt ttt aac gcg ttc 
Lys Leu Asn Gly Tyr Glu Met Asp Gin Leu Ala Val Phe Asn Ala Phe 
245 250 255 

cct gga act cac cac ttt gag acg att ggt gta ttt gtc cgc gtt tec 
Pro Gly Thr His His Phe Glu Thr He Gly Val Phe Val Arg Val Ser 
260 265 270 

taaggeggat taagccttgg eta 

<210> 362 
<211> 272 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Asp Ala Ser Gly Arg Ala Gly Phe Arg Lys Leu Lys Ser Asn Glu Leu 
1 5 10 1 5 

Val Thr Glu Val Ala Cys Ser Gin Val Val Pro Glu Leu Leu Glu Gly 
20 25 30 

Leu Val Gly Glu Gly Ala Arg Arg Phe Thr Pro Gly Val Glu He He 
35 40 45 

Ala Ala He Asp Asp Ala Gly Gin Arg His Val Val Glu Ser Arg Lys 
50 55 60 

Ala Pro Arg Gly Arg Arg Thr Glu Thr Val Leu Lys Val Leu Glu Gly 

65 70 n c 

/u 75 80 

Thr Gly Glu Val Glu Gin Lys Val Gly Asp Tyr Thr Trp Lys Phe Pro 
85 90 95 

Val Ser Ser Phe Trp Gin Ala His Thr Lys Ala Pro Ala Ala Tyr Ser 
100 105 HO 



528 



576 



624 



672 



720 



768 



816 



839 
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Glu Phe lie Ala Glu Ala Leu Thr Gly Leu Glu Leu Val Asp Val Asp 
115 120 125 

Lys Arg Gly Pro Val Ala Trp Asp Leu Tyr Gly Gly Val Gly Leu Phe 
130 135 140 

Ala Pro lie lie Thr Ser Lys Leu Gin Ala Ala Val His Ser Val Glu 
i45 150 155 160 

Leu Ser Pro Gly Ser Ala Glu Ala Gly Glu Glu Ala Leu Ala Gly Leu 
165 170 175 

Pro Val Thr Phe His Thr Gly Arg Val Glu Gly Met Ala Ser Gin Leu 
180 185 190 

Pro Ser Pro Asn Val Val Val Leu Asp Pro Pro Arg Thr Gly Ala Gly 
195 200 205 

Ser Asp Val Leu Lys Ser lie Ala Glu Ala Lys Pro Gin Leu Val lie 
210 215 220 

His lie Gly Cys Asp Pro Ala Thr Phe Ala Arg Asp Val Ala Asp Trp 
225 230 235 240 

Lys Leu Asn Gly Tyr Glu Met Asp Gin Leu Ala Val Phe Asn Ala Phe 
245 250 255 

Pro Gly Thr His His Phe ^lu Thr He Gly Val Phe Val Arg Val Ser 
260 265 270 



<210> 363 

<211> 942 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (919) 

<223> RXA02523 

<400> 363 

agtgtgtgag gcttcatgcc tccagcgtag acctcttggt agattgaagt ccgtgactag 60 

ctccgaaaat cttgattccc accgtctgcg gcttgatgtc gtg acc att ttc ccc 115 

Val Thr He Phe Pro 

1 5 

gaa tac ctg gat cct ctg cgc cat gcc ctg ctg ggt aag gcg att gag 163 

Glu Tyr Leu Asp Pro Leu Arg His Ala Leu Leu Gly Lys Ala He Glu 

10 15 20 

gat ggc att ttg gaa gtc ggt gtt cat gat ctt egg aat tgg gcg acc 211 
Asp Gly lie Leu Glu Val Gly Val His Asp Leu Arg Asn Trp Ala Thr 
25 30 35 

ggc gga cac aag gcc gtc gac gat acc ccg tat ggc ggt ggc ccg ggc 259 
Gly Gly His Lys Ala Val Asp Asp Thr Pro Tyr Gly Gly Gly Pro Gly 
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40 45 50 

atg gtg atg aag cca gag gtc tgg ggg cca gcg ctt gat gat gtc gcc 307 

Met Val Met Lys Pro Glu Val Trp Gly Pro Ala Leu Asp Asp Val Ala 

55 60 65 

gca ggc egg gtg age ggt gcg gaa etc gat teg gcc teg ctg cac ctg 355 

Ala Gly Arg Val Ser Gly Ala Glu Leu Asp Ser Ala Ser Leu His Leu 

70 75 80 85 



aaa aat gtg cgc cat gat gag ctg ggt ggc gtc gaa aag cgt get tat 
Lys Asn Val Arg His Asp Glu Leu Gly Gly Val Glu Lys Arg Ala Tyr 
90 95 100 



gat tec ace gac etc aaa gta ttg gga ctg gac aaa tgacagagac 
Asp Ser Thr Asp Leu Lys Val Leu Gly Leu Asp Lys 
265 270 



403 



gtc gtg gaa gaa gac cgc gac ctg ccg ctg ttg ctg gtg ccc acc ccg 451 
Val Val Glu Glu Asp Arg Asp Leu Pro Leu Leu Leu Val Pro Thr Pro 
105 110 115 

get ggc aag ccg ttc acg cag gcg gat gcg cag gcg tgg tec aac gag 499 
Ala Gly Lys Pro Phe Thr Gin Ala Asp Ala Gin Ala Trp. Ser Asn Glu 
120 125 130 

gag cac att gtg ttc gcg tgc ggg cgc tac gag ggc att gac cag cgc 547 
Glu His He Val Phe Ala Cys Gly Arg Tyr Glu Gly He Asp Gin Arg 
135 140 145 

gtt att gat gat gcc gcc aac cgc tac cgc gtg cgc gag gta teg ate 595 
Val He Asp Asp Ala Ala Asn Arg Tyr Arg Val Arg Glu Val Ser He 
150 155 160 165 

ggc gat tat gtg ctg ate ggc ggg gaa gtg gca gtc ctg gtc ate gcg 643 
Gly Asp Tyr Val Leu He Gly Gly Glu Val Ala Val Leu Val He Ala 
170 175 180 

gaa gcc gtc gtg cgc ctg ate cct ggc gtg etc gga aac cgt cgt age 691 
Glu Ala Val Val Arg Leu He Pro Gly Val Leu Gly Asn Arg Arg Ser 
185 190 195 

cac gaa gaa gac age ttc tec gat ggc ctg etc gaa ggc ccg teg tac 739 
His Glu Glu Asp Ser Phe Ser Asp Gly Leu Leu Glu Gly Pro Ser Tyr 
200 205 210 

aca aag ccg cgc acc tgg cgc gga ctt gac gtc ccc gaa gta eta ttc 787 
Thr Lys Pro Arg Thr Trp Arg Gly Leu Asp Val Pro Glu Val Leu Phe 
215 220 225 

teg ggc aac cac gcc aag gtc gat cgc tgg cga cgc gat cag gcg etc 835 
Ser Gly Asn His Ala Lys Val Asp Arg Trp Arg Arg Asp Gin Ala Leu 
230 235 240 245 

eta cgc acc cag gca att agg cct gag ctt ate gac gca tec etc etc 883 
Leu Arg Thr Gin Ala He Arg Pro Glu Leu He Asp Ala Ser Leu Leu 
250 255 260 



cacacctcaa ccc 



929 



942 
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<210> 364 
<211> 273 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 364 

Val Thr He Phe Pro Glu Tyr Leu Asp Pro Leu Arg His Ala Leu Leu 
1 5 10 15 

Gly Lys Ala He Glu Asp Gly He Leu Glu Val Gly Val His Asp Leu 
20 25 30 

Arg Asn Trp Ala Thr Gly Gly His Lys Ala Val Asp Asp Thr Pro Tyr 
35 40 45 ' 

Gly Gly Gly Pro Gly Met Val Met Lys Pro Glu Val Trp Gly Pro Ala 
50 55 60 

Leu Asp Asp Val Ala Ala Gly Arg Val Ser Gly Ala Glu Leu Asp Ser 
65 70 75 80 

Ala Ser Leu His Leu Lys Asn Val Arg His Asp Glu Leu Gly Gly Val 
85 90 95 

Glu Lys Arg Ala Tyr Val Val Glu Glu Asp Arg Asp Leu Pro Leu Leu 
100 105 110 

Leu Val Pro Thr Pro Ala Gly Lys Pro Phe Thr Gin Ala Asp Ala Gin 
115 120 125 

Ala Trp Ser Asn Glu Glu His He Val Phe Ala Cys Gly Arg Tyr Glu 
130 135 140 

Gly He Asp Gin Arg Val He Asp Asp Ala Ala Asn Arg Tyr Arg Val 
145 150 155 160 

Arg Glu Val Ser He Gly Asp Tyr Val Leu He Gly Gly Glu Val Ala 
165 170 175 

Val Leu Val He Ala Glu Ala Val Val Arg Leu He Pro Gly Val Leu 
180 185 190 

Gly Asn Arg Arg Ser His Glu Glu Asp Ser Phe Ser Asp Gly Leu Leu 
195 200 205 

Glu Gly Pro Ser Tyr Thr Lys Pro Arg Thr Trp Arg Gly Leu Asp Val 
210 215 220 

Pro Glu Val Leu Phe Ser Gly Asn His Ala Lys Val Asp Arg Trp Arg 
225 230 235 240 

Arg Asp Gin Ala Leu Leu Arg Thr Gin Ala lie Arg Pro Glu Leu He 
245 250 255 

Asp Ala Ser Leu Leu Asp Ser Thr Asp Leu Lys Val Leu Gly Leu Asp 
260 265 270 

Lys 
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<210> 365 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1045) 

<223> RXA02243 

<400> 365 

ctgtttttga agcgccttga tccagctgaa cgtaaagcag ccatgggcgt tattcgcgcg 60 

tctgcatggt ttaacaaata atgagtggaa agggcacttc atg cgc eta gtt ttt 115 

Met Arg Leu Val Phe 
1 5 

gec gga act ccg gaa cct gca gtg gtg gca ctg caa aag etc att gat 163 
Ala Gly Thr Pro Glu Pro Ala Val Val Ala Leu Gin Lys Leu He Asp 
10 15 20 

tec gat cat gag gtc gtc get gtg ttg acg caa cca gat gca cgt cgc 211 
Ser Asp His Glu Val Val Ala Val Leu Thr Gin Pro Asp Ala Arg Arg 
25 30 35 

ggc cgt ggt cgt acg ctg cat cct tea get gtc gcg gag ctt gca cag 259 
Gly Arg Gly Arg Thr Leu His Pro Ser Ala Val Ala Glu Leu Ala Gin 
40 45 50 

cag cac ggt att gag gtg tta aag ccc acc tec ctg aag get gat acg 307 
Gin His Gly He Glu Val Leu Lys Pro Thr Ser Leu Lys Ala Asp Thr 
55 60 65 

gaa gat ggc caa gca ate cgt cag cgc ttg get gag ctt gec ccc gat 355 
Glu Asp Gly Gin Ala lie Arg Gin Arg Leu Ala Glu Leu Ala Pro Asp 
70 75 80 85 

tgc ttg ccg gtg gtg gca tac gga cag ctg ate acc aag gat ttg ctg 403 
Cys Leu Pro Val Val Ala Tyr Gly Gin Leu He Thr Lys Asp Leu Leu 
90 95 100 

gat gtt gcg cca cac ggt tgg gtg aat ctg cac ttt tct ttg ctt cct 451 
Asp Val Ala Pro His Gly Trp Val Asn Leu His Phe Ser Leu Leu Pro 
105 110 115 

gca tgg cgt ggg gcg gcg ccg gtt cag gcg teg ate cgt gaa ggc gat 499 
Ala Trp Arg Gly Ala Ala Pro Val Gin Ala Ser He Arg Glu Gly Asp 
120 125 130 

cag ate act ggt gee acg acc ttc cgc att gat gag ggc ctg gat acc 547 
Gin He Thr Gly Ala Thr Thr Phe Arg He Asp Glu Gly Leu Asp Thr 
135 140 145 

ggc gtg att ttg tec acc ate gag gac aca att cag ccc acc gat act 595 
Gly Val He Leu Ser Thr He Glu Asp Thr He Gin Pro Thr Asp Thr 
150 155 160 165 



gcg gat gat ctt ctt act cgc ctg gcg tat tea ggc ggt gac ctg ctg 643 
Ala Asp Asp Leu Leu Thr Arg Leu Ala Tyr Ser Gly Gly Asp Leu Leu 
170 175 180 
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gtt gag acc atg act ggc ctg gag cag ggc aca ate acc ccg cgc gec 691 
Val Glu Thr Met Thr Gly Leu Glu Gin Gly Thr lie Thr Pro Arg Ala 
185 190 195 

cag gaa ggc gag gec acg tac gec tea aaa ate acc acc cag gac gcg 739 
Gin Glu Gly Glu Ala Thr Tyr Ala Ser Lys lie Thr Thr Gin Asp Ala 
200 205 210 

cag att gat tgg teg aag ccc gee gag gtc ate gac cgc cac ate agg 787 
Gin lie Asp Trp Ser Lys Pro Ala Glu Val lie Asp Arg His lie Arg 
215 220 225 

gca cat acc cca gga cct ggc gca tgg acc acg ctt gtc gac gee cgc 835 
Ala His Thr Pro Gly Pro Gly Ala Trp Thr Thr Leu Val Asp Ala Arg 
230 235 240 245 

etc aag gtc ggg ccc ate age cac tea ggc gag gtc gaa gta gca gcg 883 
Leu Lys Val Gly Pro lie Ser His Ser Gly Glu Val Glu Val Ala Ala 
250 255 260 

gac ttg gcg cct ggc gee ate ctg gcg caa aag aac tec gtg gtg gtc 931 
Asp Leu Ala Pro Gly Ala lie Leu Ala Gin Lys Asn Ser Val Val Val 
265 270 275 

gga acg ggc acc aca cca att gtt ctg ggc aat ate caa ccc ccg gga 979 
Gly Thr Gly Thr Thr Pro lie Val Leu Gly Asn lie Gin Pro Pro Gly 
280 285 290 

aag aaa atg atg aat gca gca gac tgg gcg cgt ggt gtc caa ctt gat 1027 
Lys Lys Met Met Asn Ala Ala Asp Trp Ala Arg Gly Val Gin Leu Asp 
295 300 305 

cag gaa gcg aaa ttc caa tgagectaga aaaatcegge gga 1068 
Gin Glu Ala Lys Phe Gin 
310 315 



<210> 366 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Met Arg Leu Val Phe Ala Gly Thr Pro Glu Pro Ala Val Val Ala Leu 
15 10 15 

Gin Lys Leu lie Asp Ser Asp His Glu Val Val Ala Val Leu Thr Gin 
20 25 30 

Pro Asp Ala Arg Arg Gly Arg Gly Arg Thr Leu His Pro Ser Ala Val 
35 40 45 

Ala Glu Leu Ala Gin Gin His Gly lie Glu Val Leu Lys Pro Thr Ser 
50 55 60 

Leu Lys Ala Asp Thr Glu Asp Gly Gin Ala lie Arg Gin Arg Leu Ala 
65 70 75 80 



Glu Leu Ala Pro Asp Cys Leu Pro Val Val Ala Tyr Gly Gin Leu lie 
85 90 95 
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Thr Lys Asp Leu Leu Asp Val Ala Pro His Gly Trp Val Asn Leu His 
100 105 110 

Phe Ser Leu Leu Pro Ala Trp Arg Gly Ala Ala Pro Val Gin Ala Ser 
115 120 125 

lie Arg Glu Gly Asp Gin lie Thr Gly Ala Thr Thr Phe Arg lie Asp 
130 135 140 

Glu Gly Leu Asp Thr Gly Val lie Leu Ser Thr lie Glu Asp Thr lie 
145 150 155 160 

Gin Pro Thr Asp Thr Ala Asp Asp Leu Leu Thr Arg Leu Ala Tyr Ser 
165 170 175 

Gly Gly Asp Leu Leu Val Glu Thr Met Thr Gly Leu Glu Gin Gly Thr 
180 185 190 

lie Thr Pro Arg Ala Gin Glu Gly Glu Ala Thr Tyr Ala Ser Lys lie 
195 200 205 

Thr Thr Gin Asp Ala Gin lie Asp Trp Ser Lys Pro Ala Glu Val lie 
210 215 220 

Asp Arg His lie Arg Ala His Thr Pro Gly Pro Gly Ala Trp Thr Thr 
225 230 235 240 

Leu Val Asp Ala Arg Leu Lys Val Gly Pro lie Ser His Ser Gly Glu 
245 250 255 

Val Glu Val Ala Ala Asp Leu Ala Pro Gly Ala lie Leu Ala Gin Lys 
260 265 270 

Asn Ser Val Val Val Gly Thr Gly Thr Thr Pro lie Val Leu Gly Asn 
275 280 285 

lie Gin Pro Pro Gly Lys Lys Met Met Asn Ala Ala Asp Trp Ala Arg 
290 295 300 

Gly Val Gin Leu Asp Gin Glu Ala Lys Phe Gin 
305 310 315 



<210> 367 
<211> 1218 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1195) 

<223> RXA00217 

<400> 367 

ccaaataaaa gaaattcggg atttcgggaa catgcggata cgctacgttg ttgagattaa 60 

ttaagtaaac gtaggcagaa agctttgtag aggggagatc atg egg gtt ctt gca 115 

Met Arg Val Leu Ala 
1 5 



gca atg agt gga ggc gtt gat tec gec gtc gcg gcg tea cgc gcg gtc 163 
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Ala Met Ser Gly Gly Val Asp Ser Ala Val Ala Ala Ser Arg Ala Val 
10 15 20 

gca get ggt cat gaa gtg gtt ggc gtg cat ttg gcg ttg teg caa gat 211 
Ala Ala Gly His Glu Val Val Gly Val His Leu Ala Leu Ser Gin Asp 
25 30 35 

ccg caa acg gtg cgt gag tct teg cgc ggt tgc tgc tct ctg gaa gat 259 
Pro Gin Thr Val Arg Glu Ser Ser Arg Gly Cys Cys Ser Leu Glu Asp 
40 45 50 

tec get gat get cgt cgc gtg tgt gac aag ttg ggt ate ccg ttt tat 307 
Ser Ala Asp Ala Arg Arg Val Cys Asp Lys Leu Gly lie Pro Phe Tyr 
55 60 65 

gtc tgg gat ttc teg gat cgt ttc aag gaa gat gtg ate gac aac ttc 355 
Val Trp Asp Phe Ser Asp Arg Phe Lys Glu Asp Val lie Asp Asn Phe 
70 75 80 85 

att gat tct tac gcg ate ggt gag act cca aac cct tgc ctg cgt tgt 403 
lie Asp Ser Tyr Ala lie Gly Glu Thr Pro Asn Pro Cys Leu Arg Cys 
90 95 100 

aat gag aaa ate aag ttt gee gec ttg ctt gag cgt ggc ate gcg ctt 451 
Asn Glu Lys lie Lys Phe Ala Ala Leu Leu Glu Arg Gly lie Ala Leu 
105 110 115 

ggt ttc gat gca gtg gtt ace ggc cac tac gcg cgc ttg acc cag cct 499 
Gly Phe Asp Ala Val Val Thr Gly His Tyr Ala Arg Leu Thr Gin Pro 
120 125 130 

get gat ggt ggc gat ggc tac ttg cgt cgc gga gtt gat ccc aac aag 547 
Ala Asp Gly Gly Asp Gly Tyr Leu Arg Arg Gly Val Asp Pro Asn Lys 
135 140 145 

gat cag tct tac gtg ctt ggt gtg ctt ggc get cat gag ate gag cac 595 
Asp Gin Ser Tyr Val Leu Gly Val Leu Gly Ala His Glu lie Glu His 
150 155 160 165 

tgc atg ttc cca gtc ggc gat acc ate aag cct gaa ate cgt gaa gaa 643 
Cys Met Phe Pro Val Gly Asp Thr lie Lys Pro Glu lie Arg Glu Glu 
170 175 180 

gee agt get gca ggt ttc tct gtg gca aag aag cca gac tec tac gac 691 
Ala Ser Ala Ala Gly Phe Ser Val Ala Lys Lys Pro Asp Ser Tyr Asp 
185 190 195 

att tgc ttc att ccg gat ggc aac acc cag gcg ttc ttg ggc aag cac 739 
lie Cys Phe lie Pro Asp Gly Asn Thr Gin Ala Phe Leu Gly Lys His 
200 205 210 

ate ggt atg cgt ccg ggc atg ate gtg gat cag gaa ggc acg cat etc 787 
lie Gly Met Arg Pro Gly Met lie Val Asp Gin Glu Gly Thr His Leu 
215 220 225 

cgt gag cac get ggt gtc cat gaa ttc acc att ggt cag cgc aag ggc 835 
Arg Glu His Ala .Gly Val His Glu Phe Thr lie Gly Gin Arg Lys Gly 
230 235 240 245 



ctt gac att aag get cca gca gee gat ggt cgt cca cgt tac gtc acc 883 
Leu Asp lie Lys Ala Pro Ala Ala Asp Gly Arg Pro Arg Tyr Val Thr 
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250 255 260 

gat att gat gcc aag acc ggc acc gtc acc gtt ggt act cgc gaa aac 931 

Asp lie Asp Ala Lys Thr Gly Thr Val Thr Val Gly Thr Arg Glu Asn 
265 270 275 

eta aag ate age acc ate cac gcc gat cgt ttg aag ttc etc cat cca 979 

Leu Lys lie Ser Thr lie His Ala Asp Arg Leu Lys Phe Leu His Pro 
280 285 290 

gcg atg gac gga cag ate gat tgc gaa gtc cag gtc cgc gca cac ggt 1027 

Ala Met Asp Gly Gin lie Asp Cys Glu Val Gin Val Arg Ala His Gly 

295 300 305 

gga gta gtt tec tgc tct gcg acg att gat cgt gac get gat ttc atg 1075 

Gly Val Val Ser Cys Ser Ala Thr lie Asp Arg Asp Ala Asp Phe Met 

310 315 320 325 

gtg etc aac etc aat gaa cct ctt cag ggt gtt get cgc ggc cag gca 1123 

Val Leu Asn Leu Asn Glu Pro Leu Gin Gly Val Ala Arg Gly Gin Ala 
330 335 340 

gca gtg ctg tac ctg cct gac gcg gat ggt gac ate gtt ctt gga tea 1171 

Ala Val Leu Tyr Leu Pro Asp Ala Asp Gly Asp lie Val Leu Gly Ser 
345 350 355 

ggc acc ate tgc cac acg gag tct taagaaaatt gggegcttat ggt 1218 

Gly Thr lie Cys His Thr Glu Ser 
360 365 



<210> 368 
<211> 365 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Met Arg Val Leu Ala Ala Met Ser Gly Gly Val Asp Ser Ala Val Ala 
15 10 15 

Ala Ser Arg Ala Val Ala Ala Gly His Glu Val Val Gly Val His Leu 
20 25 30 

Ala Leu Ser Gin Asp Pro Gin Thr Val Arg Glu Ser Ser Arg Gly Cys 
35 40 45 

Cys Ser Leu Glu Asp Ser Ala Asp Ala Arg Arg Val Cys Asp Lys Leu 
50 55 60 

Gly lie Pro Phe Tyr Val Trp Asp Phe Ser Asp Arg Phe Lys Glu Asp 
65 70 75 80 

Val lie Asp Asn Phe lie Asp Ser Tyr Ala lie Gly Glu Thr Pro Asn 
85 90 95 

Pro Cys Leu Arg Cys Asn Glu Lys lie Lys Phe Ala Ala Leu Leu Glu 
100 105 110 



Arg Gly lie Ala Leu Gly Phe Asp Ala Val Val Thr Gly His Tyr Ala 
115 120 125 
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Arg Leu Thr Gin Pro Ala Asp Gly Gly Asp Gly Tyr Leu Arg Arg Gly 
130 135 140 

Val Asp Pro Asn Lys Asp Gin Ser Tyr Val Leu Gly Val Leu Gly Ala 
145 150 155 160 

His Glu lie Glu His Cys Met Phe Pro Val Gly Asp Thr lie Lys Pro 
165 170 175 

Glu lie Arg Glu Glu Ala Ser Ala Ala Gly Phe Ser Val Ala Lys Lys 
180 185 190 

Pro Asp Ser Tyr Asp lie Cys Phe lie Pro Asp Gly Asn Thr Gin Ala 
195 200 205 

Phe Leu Gly Lys His lie Gly Met Arg Pro Gly Met lie Val Asp Gin 
210 215 220 

Glu Gly Thr His Leu Arg Glu His Ala Gly Val His Glu Phe Thr lie 
225 230 235 240 

Gly Gin Arg Lys Gly Leu Asp lie Lys Ala Pro Ala Ala Asp Gly Arg 
245 250 255 

Pro Arg Tyr Val Thr Asp lie Asp Ala Lys Thr Gly Thr Val Thr Val 
260 265 270 

Gly Thr Arg Glu Asn Leu Lys lie Ser Thr lie His Ala Asp Arg Leu 
275 280 285 

Lys Phe Leu His Pro Ala Met Asp Gly Gin lie Asp Cys Glu Val Gin 
290 295 300 

Val Arg Ala His Gly Gly Val Val Ser Cys Ser Ala Thr lie Asp Arg 
305 310 315 320 

Asp Ala Asp Phe Met Val Leu Asn Leu Asn Glu Pro Leu Gin Gly Val 
325 330 335 

Ala Arg Gly Gin Ala Ala Val Leu Tyr Leu Pro Asp Ala Asp Gly Asp 
340 345 350 

lie Val Leu Gly Ser Gly Thr lie Cys His Thr Glu Ser 
355 360 365 



<210> 369 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXA01223 



<400> 369 

gcgggagtgg acgggccgcc agccatcggg gcgacaatca cgggagtttt caacgtgtca 60 

aggatgctca tggcaccatc ctaggcgcgc ctgccatagg atg act tec gtg agt 115 

Met Thr Ser Val Ser 
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ttt ttg tct aaa ate caa gca ctg ttt gec ccc aag cct gaa ctt ccc 163 

Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro Lys Pro Glu Leu Pro 

10 15 20 

gec gec aaa tgg ctg gtc gtg ggc ctg ggc aac ccc ggc gec aag tac 211 

Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn Pro Gly Ala Lys Tyr 

25 30 35 

gaa tec acc cga cac aac gtc ggt tac atg tgc caa gac atg ctt ate 259 

Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys Gin Asp Met Leu lie 

40 45 50 

gac gec cac cag cag cag ccc etc acc ccc gec acg ggc tac aag gee 307 

Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala Thr Gly Tyr Lys Ala 

55 60 65 

etc aca acg cag etc gca cca ggg gtg etc gec gtt cga tec acc act 355 

Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala Val Arg Ser Thr Thr 

70 75 80 85 

ttt atg aac cac tec ggc caa ggt gtc gca ccg ate gec gca gcg ttg 403 

Phe Met Asn His Ser Gly Gin Gly Val Ala Pro lie Ala Ala Ala Leu 

90 95 100 

ggt ate cca gca gag cgc ate ate gtg ate cac gac gag etc gat ctg 451 

Gly lie Pro Ala Glu Arg lie lie Val lie His Asp Glu Leu Asp Leu 

105 110 115 

ccc get gga aaa gta cgc ctg aaa aag ggc gga aac gaa aac ggt cac 499 

Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly Asn Glu Asn Gly His 

120 125 130 

aac ggc ctg aaa tec etc acg gaa gag etc ggc acc aga gac tac ctg 547 

Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly Thr Arg Asp Tyr Leu 

135 140 145 

cgc gtc cgc ate ggc att tea cga cca cca gca gga atg gee gtg ccc 595 

Arg Val Arg lie Gly lie Ser Arg Pro Pro Ala Gly Met Ala Val Pro 

150 155 160 165 

gac tac gtt ttg gaa cca gtc gat cac gac caa cca ggc att gaa ctt 643 

Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin Pro Gly He Glu Leu 

170 175 180 

gee gee gag gca gtg gat ttg ctg ctg gec cag gga tta tct get gcg 691 

Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin Gly Leu Ser Ala Ala 

185 190 195 

caa aac get ate cac age cgc tagattgeta gagattcccg cac 735 

Gin Asn Ala He His Ser Arg 
200 



<210> 370 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 370 
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Met Thr Ser Val Ser Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro 
15 10 15 

Lys Pro Glu Leu Pro Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn 
20 25 30 

Pro Gly Ala Lys Tyr Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys 
35 40 45 

Gin Asp Met Leu lie Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala 
50 55 60 

Thr Gly Tyr Lys Ala Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala 
65 70 75 80 

Val Arg Ser Thr Thr Phe Met Asn His Ser Gly Gin Gly Val Ala Pro 
85 90 95 

lie Ala Ala Ala Leu Gly lie Pro Ala Glu Arg lie lie Val lie His 
100 105 110 

Asp Glu Leu Asp Leu Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly 
115 120 125 

Asn Glu Asn Gly His Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly 
130 135 140 

Thr Arg Asp Tyr Leu Arg Val Arg lie Gly lie Ser Arg Pro Pro Ala 
145 150 155 160 

Gly Met Ala Val Pro Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin 
165 170 175 

Pro Gly lie Glu Leu Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin 
180 185 190 

Gly Leu Ser Ala Ala Gin Asn Ala lie His Ser Arg 
195 200 



<210> 371 
<211> 475 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (9) . . (452) 

<223> RXA01226 

<400> 371 

ttgaggttgca gaa gaa eta gtg teg cgc age ttt gga tea ttt agt gtg 50 
Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val 
15 10 



cac aag cgc tec aac 
His Lys Arg Ser Asn 
15 

gec aag ccg cgc age 
Ala Lys Pro Arg Ser 



ace gat ate gcg cag ctt 
Thr Asp lie Ala Gin Leu 

20 25 

ttt atg aac ctg teg gga 
Phe Met Asn Leu Ser Gly 



cct ggg eta att gtg 98 
Pro Gly Leu lie Val 
30 

act ccg att egg gcg 146 
Thr Pro lie Arg Ala 
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35 40 45 

ctg tgt gac ttc ttt aag att tec cca gec aat gtc ate gtg gtg cat 194 
Leu Cys Asp Phe Phe Lys lie Ser Pro Ala Asn Val lie Val Val His 
50 55 60 

gat gaa ttg gag ctt gat ttc ggc tea gtg aag eta cgt cag ggt ggc 242 
Asp Glu Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly 
65 70 75 

ggg gat cat ggg cac aat ggt ctg aaa tec acg tec aaa tct ttg gga 290 
Gly Asp His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly 
80 85 90 

act aag gac tat tgg aag etc age atg ggt ate ggt agg cca ccg ggt 338 
Thr Lys Asp Tyr Trp Lys Leu Ser Met Gly lie Gly Arg Pro Pro Gly 
95 100 105 110 

egg atg gat ccg gca agt ttt gtg ttg aag cct ttt ggc aag caa gaa 386 
Arg Met Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu 
115 120 125 

ctg gcg gat att ccc ate atg gcg get gac get gca gat etc gtc gaa 434 
Leu Ala Asp lie Pro lie Met Ala Ala Asp Ala Ala Asp Leu Val Glu 
130 135 140 

aag cat ttg cag cag ggc tagctacttg cgccgcgcct ctt 475 
Lys His Leu Gin Gin Gly 
145 



<210> 372 
<211> 148 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys 
1 5 10 15 

Arg Ser Asn Thr Asp lie Ala Gin Leu Pro Gly Leu He Val Ala Lys 
20 25 30 

Pro Arg Ser Phe Met Asn Leu Ser Gly Thr Pro He Arg Ala Leu Cys 
35 40 45 

Asp Phe Phe Lys He Ser Pro Ala Asn Val He Val Val His Asp Glu 
50 55 60 

Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp 
65 70 75 80 

His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys 
85 90 95 

Asp Tyr Trp Lys Leu Ser Met Gly He Gly Arg Pro Pro Gly Arg Met 
100 105 110 

Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala 
115 120 125 
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Asp lie Pro lie Met Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His 
130 135 140 

Leu Gin Gin Gly 
145 



<210> 373 
<211> 1614 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1591) 
<223> RXA00209 

<400> 373 

acaagaccct cgatgctgcg gctgcgttgg accaagcgcc cgctgtcgag gatggacgtt 60 

ttatggttcc gcagattctg ggtgagggcg actaataatt atg acc aac aag tac 115 

Met Thr Asn Lys Tyr 
1 5 

ctg gtt gaa ggc tct gaa aac gag ctg acc aca aag acc gca gca gag 163 
Leu Val Glu Gly Ser Glu Asn Glu Leu Thr Thr Lys Thr Ala Ala Glu 
10 15 20 

ctg gca ggt ctt att cat tec cgc gag gta act tec cgc gag gtt act 211 
Leu Ala Gly Leu lie His Ser Arg Glu Val Thr Ser Arg Glu Val Thr 
25 30 35 

caa gcg cac eta gat cgc att get gcg gtt gac ggc gat att cat gca 259 
Gin Ala His Leu Asp Arg lie Ala Ala Val Asp Gly Asp lie His Ala 
40 45 50 

ttt etc cac gtt ggc cag gag gag gec ctg aac gcg gcg gat gac gtc 307 
Phe Leu His Val Gly Gin Glu Glu Ala Leu Asn Ala Ala Asp Asp Val 
55 60 65 

gat aag cgt eta gac get gga gag gca cct gec teg get ttg get ggc 355 
Asp Lys Arg Leu Asp Ala Gly Glu Ala Pro Ala Ser Ala Leu Ala Gly 
70 75 80 85 

gtg ccg ctt gcg ctg aag gat gtc ttt acc acc act gat gcg ccg acc 403 
Val Pro Leu Ala Leu Lys Asp Val Phe Thr Thr Thr Asp Ala Pro Thr 
90 95 100 

acg gcg gca teg aag atg ctt gag ggc tac atg age cct tat gac gcg 451 
Thr Ala Ala Ser Lys Met Leu Glu Gly Tyr Met Ser Pro Tyr Asp Ala 
105 110 115 

act gtg acc cgc aag ate cgt gag get ggc ate cca att ttg ggt aag 499 
Thr Val Thr Arg Lys lie Arg Glu Ala Gly lie Pro lie Leu Gly Lys 
120 125 130 

acc aac atg gat gag ttt gcg atg ggt tec tec act gag aac tec gca 547 
Thr Asn Met Asp Glu Phe Ala Met Gly Ser Ser Thr Glu Asn Ser Ala 
135 140 145 



tac ggc cca acc cac aat ccg tgg gat ctg gag cgc acc gca ggt ggt 



595 
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Tyr Gly Pro Thr His Asn Pro Trp Asp Leu Glu Arg Thr Ala Gly Gly 

150 155 160 165 

tct ggt ggt ggc tct tea get get ctt get gca ggt cag gcg cca ctt 643 

Ser Gly Gly Gly Ser Ser Ala Ala Leu Ala Ala Gly Gin Ala Pro Leu 
170 175 180 

gcg att ggt act gac act ggt gga tec ate cgt cag cca get gcg ctg 691 

Ala lie Gly Thr Asp Thr Gly Gly Ser lie Arg Gin Pro Ala Ala Leu 

185 190 195 

acc aac act gtc ggt gtg aag cca acc tac gga ace gta tec cgt tac 739 

Thr Asn Thr Val Gly Val Lys Pro Thr Tyr Gly Thr Val Ser Arg Tyr 

200 205 210 

ggt ctg att gcg tgt gcg tec tec ctg gat cag ggt ggc cca acc get 787 

Gly Leu lie Ala Cys Ala Ser Ser Leu Asp Gin Gly Gly Pro Thr Ala 
215 220 225 

cgt act gtt ctg gat acc gcg ctt ttg cac gag gtt ate gca ggc cac 835 

Arg Thr Val Leu Asp Thr Ala Leu Leu His Glu Val lie Ala Gly His 

230 235 240 245 

gac get ttt gat gcg acc tec gtg aat cgt ccg gtt get cct gtt gtg 883 

Asp Ala Phe Asp Ala Thr Ser Val Asn Arg Pro Val Ala Pro Val Val 
250 255 260 

cag get gee cgt gaa ggc gcg aac ggt gac ctg aaa ggc gtg aag gtc 931 

Gin Ala Ala Arg Glu Gly Ala Asn Gly Asp Leu Lys Gly Val Lys Val 

265 270 275 

ggt gtg gtc aag cag ttc gac cgc gac ggc tac cag cct ggc gtg ctt 979 

Gly Val Val Lys Gin Phe Asp Arg Asp Gly Tyr Gin Pro Gly Val Leu 

280 285 290 

gag gca ttc cac get tct gtt gag cag atg cgc tec cag ggt gcg gaa 1027 

Glu Ala Phe His Ala Ser Val Glu Gin Met Arg Ser Gin Gly Ala Glu 
295 300 305 

ate gtc gag gtt gat tgc cct cac ttt gat gac get ctt ggc gcg tac 1075 

lie Val Glu Val Asp Cys Pro His Phe Asp Asp Ala Leu Gly Ala Tyr 

310 315 320 325 

tac ctg att ctt cct tgt gaa gtt tec tec aac etc gcg cgt ttt gac 1123 

Tyr Leu lie Leu Pro Cys Glu Val Ser Ser Asn Leu Ala Arg Phe Asp 
330 335 340 

ggc atg cgt tac ggt ttg cgc get ggt gat gac gga act cgt tec gee 1171 

Gly Met Arg Tyr Gly Leu Arg Ala Gly Asp Asp Gly Thr Arg Ser Ala 

345 350 355 

gat gag gtc atg gcg tac acc cgt gcg cag gga ttc ggc cct gag gtt 1219 

Asp Glu Val Met Ala Tyr Thr Arg Ala Gin Gly Phe Gly Pro Glu Val 

360 365 370 

aag cgc cgt ate ate etc ggc act tac gcg ttg tct gtt ggt tac tac 1267 

Lys Arg Arg lie lie Leu Gly Thr Tyr Ala Leu Ser Val Gly Tyr Tyr 
375 380 385 

gac gcg tac tac ctg cag get cag cgc gtt cgt acc etc att gca cag 1315 

Asp Ala Tyr Tyr Leu Gin Ala Gin Arg Val Arg Thr Leu lie Ala Gin 
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390 395 400 405 

gac ttc gcc aag get tac gag cag gtc gac ate ttg gtg tec cca ace 1363 

Asp Phe Ala Lys Ala Tyr Glu Gin Val Asp lie Leu Val Ser Pro Thr 

410 415 420 

act cca ace ace gcg ttc aag ctg ggg gag aag gtc acc gat ccg ctg 1411 

Thr Pro Thr Thr Ala Phe Lys Leu Gly Glu Lys Val Thr Asp Pro Leu 
425 430 435 

gag atg tac aac ttc gac ttg tgc acc ctg cca ctg aac ctg get ggt 1459 

Glu Met Tyr Asn Phe Asp Leu Cys Thr Leu Pro Leu Asn Leu Ala Gly 
440 445 450 

etc gcg ggc atg tec ctg cct tec ggc ttg gca tea gat act ggt ctg 1507 

Leu Ala Gly Met Ser Leu Pro Ser Gly Leu Ala Ser Asp Thr Gly Leu 
455 460 465 

cct gtt ggt ttg cag ctg atg get cct get ttc cag gac gat cgt etc 1555 

Pro Val Gly Leu Gin Leu Met Ala Pro Ala Phe Gin Asp Asp Arg Leu 
470 475 480 485 

tac cgc gtc ggc get get ttt gaa get gga cgc aag taggttctaa 1601 

Tyr Arg Val Gly Ala Ala Phe Glu Ala Gly Arg Lys 

490 495 



acccttttta aga 



1614 



<210> 374 
<211> 497 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Met Thr Asn Lys Tyr Leu Val Glu i 
1 5 

Lys Thr Ala Ala Glu Leu Ala Gly 
20 

Ser Arg Glu Val Thr Gin Ala His 
35 40 

Gly Asp lie His Ala Phe Leu His 
50 55 

Ala Ala Asp Asp Val Asp Lys Arg 
65 70 

Ser Ala 



Thr Asp Ala Pro Thr Thr Ala Ala 
100 

Ser Pro Tyr Asp Ala 
115 



Gly Ser Glu Asn Glu Leu Thr Thr 
10 15 

Leu lie His Ser Arg Glu Val Thr 
25 30 

Leu Asp Arg lie Ala Ala Val Asp 
45 

Val Gly Gin Glu Glu Ala Leu Asn 
60 

Leu Asp Ala Gly Glu Ala Pro Ala 
75 80 



Ser Lys Met Leu Glu Gly Tyr Met 
105 110 



Thr Val Thr Arg Lys lie Arg Glu Ala Gly lie 
120 125 



Leu Ala Gly Val Pro Leu Ala Leu Lys Asp Val Phe Thr Thr 
85 90 95 



Pro lie Leu Gly Lys Thr Asn Met Asp Glu Phe Ala Met Gly Ser Ser 
130 135 140 
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Thr Glu Asn Ser Ala Tyr Gly Pro Thr His Asn Pro Trp Asp Leu Glu 
145 150 155 160 

Arg Thr Ala Gly Gly Ser Gly Gly Gly Ser Ser Ala Ala Leu Ala Ala 
165 170 175 

Gly Gin Ala Pro Leu Ala lie Gly Thr Asp Thr Gly Gly Ser lie Arg 
180 185 190 

Gin Pro Ala Ala Leu Thr Asn Thr Val Gly Val Lys Pro Thr Tyr Gly 
195 200 205 

Thr Val Ser Arg Tyr Gly Leu lie Ala Cys Ala Ser Ser Leu Asp Gin 
210 215 220 

Gly Gly Pro Thr Ala Arg Thr Val Leu Asp Thr Ala Leu Leu His Glu 
225 230 235 240 

Val lie Ala Gly His Asp Ala Phe Asp Ala Thr Ser Val Asn Arg Pro 
245 250 255 

Val Ala Pro Val Val Gin Ala Ala Arg Glu Gly Ala Asn Gly Asp Leu 
260 265 270 

Lys Gly Val Lys Val Gly Val Val Lys Gin Phe Asp Arg Asp Gly Tyr 
275 280 285 

Gin Pro Gly Val Leu Glu Ala Phe His Ala Ser Val Glu Gin Met Arg 
290 295 300 

Ser Gin Gly Ala Glu lie Val Glu Val Asp Cys Pro His Phe Asp Asp 
305 310 315 320 

Ala Leu Gly Ala Tyr Tyr Leu lie Leu Pro Cys Glu Val Ser Ser Asn 
325 330 335 

Leu Ala Arg Phe Asp Gly Met Arg Tyr Gly Leu Arg Ala Gly Asp Asp 
340 345 350 

Gly Thr Arg Ser Ala Asp Glu Val Met Ala Tyr Thr Arg Ala Gin Gly 
355 360 365 

Phe Gly Pro Glu Val Lys Arg Arg lie lie Leu Gly Thr Tyr Ala Leu 
370 375 380 

Ser Val Gly Tyr Tyr Asp Ala Tyr Tyr Leu Gin Ala Gin Arg Val Arg 
385 390 395 400 

Thr Leu lie Ala Gin Asp Phe Ala Lys Ala Tyr Glu Gin Val Asp lie 
405 410 415 

Leu Val Ser Pro Thr Thr Pro Thr Thr Ala Phe Lys Leu Gly Glu Lys 
420 425 430 

Val Thr Asp Pro Leu Glu Met Tyr Asn Phe Asp Leu Cys Thr Leu Pro 
435 440 445 



Leu Asn Leu Ala Gly Leu Ala Gly Met Ser Leu Pro Ser Gly Leu Ala 
450 455 460 



BGM27CP 




Ser Asp Thr Gly Leu Pro Val Gly Leu Gin Leu Met Ala Pro Ala Phe 

465 470 475 480 

Gin Asp Asp Arg Leu Tyr Arg Val Gly Ala Ala Phe Glu Ala Gly Arg 

485 490 495 



Lys 



<210> 375 
<211> 420 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (397) 

<223> RXA00210 

<400> 375 

tgtccacctc gtgcagtaag ataaaccaac agttgcgcat gcgtgcgcaa gttaaatttt 60 

cttgtaccca ttgtgactag cgaagaggat cagaaaccaa gtg cct gag att teg 115 

Val Pro Glu lie Ser 
1 5 

cgc gac cag gtc get cac ctt gec aaa ctt tec aga ctg gcg etc act 163 
Arg Asp Gin Val Ala His Leu Ala Lys Leu Ser Arg Leu Ala Leu Thr 
10 15 20 

gag gaa gaa etc gag cag ttt get gga cag ate gat gac att gtc gga 211 
Glu Glu Glu Leu Glu Gin Phe Ala Gly Gin lie Asp Asp lie Val Gly 
25 30 35 

tat gtt tec gca gtt caa aac gtc gac gee gca ggt gtt gag cct atg 259 
Tyr Val Ser Ala Val Gin Asn Val Asp Ala Ala Gly Val Glu Pro Met 
40 45 50 

age cac ccg cac age ate gee ace ace atg cgt gaa gat gtc gtg cac 307 
Ser His Pro His Ser lie Ala Thr Thr Met Arg Glu Asp Val Val His 
55 60 65 

aag ace etc gat get gcg get gcg ttg gac caa gcg ccc get gtc gag 355 
Lys Thr Leu Asp Ala Ala Ala Ala Leu Asp Gin Ala Pro Ala Val Glu 
70 75 80 85 

gat gga cgt ttt atg gtt ccg cag att ctg ggt gag ggc gac 397 
Asp Gly Arg Phe Met Val Pro Gin lie Leu Gly Glu Gly Asp 
90 95 

taataattat gaccaacaag tac 420 



<210> 376 
<211> 99 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 376 

Val Pro Glu lie Ser Arg Asp Gin Val Ala His Leu Ala Lys Leu Ser 



BGI-127CP -496- 



1 5 10 15 

Arg Leu Ala Leu Thr Glu Glu Glu Leu Glu Gin Phe Ala Gly Gin He 
20 25 30 

Asp Asp He Val Gly Tyr Val Ser Ala Val Gin Asn Val Asp Ala Ala 
35 40 45 

Gly Val Glu Pro Met Ser His Pro His Ser He Ala Thr Thr Met Arg 
50 55 60 

Glu Asp Val Val His Lys Thr Leu Asp Ala Ala Ala Ala Leu Asp Gin 
65 70 75 80 

Ala Pro Ala Val Glu Asp Gly Arg Phe Met Val Pro Gin He Leu Gly 
85 90 95 

Glu Gly Asp 



<210> 377 
<211> 1260 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXA02686 



<400> 377 

cttcttcggt gaaggttccg gcaggcccca aataggccac aacagttggt gcgtcgctca 60 

tggttacaca gcttaacccg ccgaactaag gtgggtgtcc atg tct gtt get caa 115 

Met Ser Val Ala Gin 

1 5 

tta gcg aac cgc ttg gec caa etc tec ccc gee gag cat ggt ttt gca 163 

Leu Ala Asn Arg Leu Ala Gin Leu Ser Pro Ala Glu His Gly Phe Ala 

10 15 20 

tgg ttc gac cct gaa ate acc get ggc cat ggc gtt ggc ccg ttg cat 211 

Trp Phe Asp Pro Glu He Thr Ala Gly His Gly Val Gly Pro Leu His 

25 30 35 

ggc atg gtg att cca gec aag gac etc aac gat gtc gca ggc atg ccc 259 

Gly Met Val He Pro Ala Lys Asp Leu Asn Asp Val Ala Gly Met Pro 

40 45 50 

acc gcg ttc gga aat gca tct egg cga aag gta gca aca gat acc gat 307 

Thr Ala Phe Gly Asn Ala Ser Arg Arg Lys Val Ala Thr Asp Thr Asp 
55 60 65 

ccg ttc ate caa aat etc ate gac cgc ggc gcg ate ate get ggc aaa 355 

Pro Phe He Gin Asn Leu He Asp Arg Gly Ala He He Ala Gly Lys 

70 75 80 85 



acc caa acc age gag etc ggc atg acg gcg tat tgc gaa ccc ate gac 403 
Thr Gin Thr Ser Glu Leu Gly Met Thr Ala Tyr Cys Glu Pro He Asp 
90 95 100 



BGM27CP 




atg gac gca ccc age aac ccg gtt ttg cct ggt cac acg ccc ggc ggt 
Met Asp Ala Pro Ser Asn Pro Val Leu Pro Gly His Thr Pro Gly Gly 
105 110 115 



451 



teg teg ggt ggt gcg gcg gtt gee gtt gee agg teg ctt gtc gac gee 
Ser Ser Gly Gly Ala Ala Val Ala Val Ala Arg Ser Leu Val Asp Ala 
120 125 130 



499 



gee cac gee tea gac gga ggc ggc teg ate egg gtt cca gec gec gcg 
Ala His Ala Ser Asp Gly Gly Gly Ser lie Arg Val Pro Ala Ala Ala 
135 140 145 



547 



tgc ggg ctg gtc ggg ttt aaa ccc gee cac gat tec age ggc gga aac 
Cys Gly Leu Val Gly Phe Lys Pro Ala His Asp Ser Ser Gly Gly Asn 
150 155 160 165 



595 



ccc tec acg cag ggg ttt ate ace cgc gat gtg gee ace caa gtg cgc 
Pro Ser Thr Gin Gly Phe lie Thr Arg Asp Val Ala Thr Gin Val Arg 
170 175 180 



643 



ttg cac gca ctt caa cca cgc acc agg cgc ctg cgc ate ggc gtt etc 
Leu His Ala Leu Gin Pro Arg Thr Arg Arg Leu Arg lie Gly Val Leu 
185 190 195 



691 



get gag ccc ate cat get aat teg ctt gtc gac gee ccc ttc ctg age 
Ala Glu Pro lie His Ala Asn Ser Leu Val Asp Ala Pro Phe Leu Ser 
200 205 210 



739 



ate etc gaa tec acc gec cac etc ctg gag aaa get ggc cac gaa ata 
lie Leu Glu Ser Thr Ala His Leu Leu Glu Lys Ala Gly His Glu lie 
215 220 225 



787 



gtg tec gta ccc etc cct tat ggc get tgg get ttt gac get tat aca 
Val "Ser Val Pro Leu Pro Tyr Gly Ala Trp Ala Phe Asp Ala Tyr Thr 
230 235 240 245 



835 



gaa gtt ttc atg atg aaa tec get gga eta acc aac ctg ggt age ccc 
Glu Val Phe Met Met Lys Ser Ala Gly Leu Thr Asn Leu Gly Ser Pro 
250 255 260 



883 



att aca aga tgg ttg agt gaa caa ggc cgt agt ctt tct cct tct gat 
lie Thr Arg Trp Leu Ser Glu Gin Gly Arg Ser Leu Ser Pro Ser Asp 
265 270 275 



931 



aga caa tea agt gtc aag get ttt gat tec gtg get gag act gta cac 
Arg Gin Ser Ser Val Lys Ala Phe Asp Ser Val Ala Glu Thr Val His 
280 285 290 



979 



gga gca tgg gac ate gat gtt tta tta acc cct acc ttg get tat gca 
Gly Ala Trp Asp lie Asp Val Leu Leu Thr Pro Thr Leu Ala Tyr Ala 
295 300 305 



1027 



cct ccc aag att ggg tac ttt tea tec atg cca cct gaa gaa gac ttc 
Pro Pro Lys lie Gly Tyr Phe Ser Ser Met Pro Pro Glu Glu Asp Phe 
310 315 320 325 



1075 



ctt gca caa acc aaa tgg acg ccg tgg gca acg ctg ttc aac atg acc 
Leu Ala Gin Thr Lys Trp Thr Pro Trp Ala Thr Leu Phe Asn Met Thr 
330 335 340 



1123 



BGI-127CP -498- 



ggt ggt gca gcc ate age gtg cct gtt gaa ggt gtc ggc att cat ctt 1171 
Gly Gly Ala Ala lie Ser Val Pro Val Glu Gly Val Gly lie His Leu 
345 350 355 

ggt ggg ata cgc gta cga gat gaa gac etc tta gga tta gca gca ttt 1219 
Gly Gly lie Arg Val Arg Asp Glu Asp Leu Leu Gly Leu Ala Ala Phe 
360 365 370 

gtg gaa aga get gtg gca tgagtagttc agtaatgtca ccg 1260 
Val Glu Arg Ala Val Ala 
375 



<210> 378 
<211> 379 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Ser Val Ala Gin Leu Ala Asn Arg Leu Ala Gin Leu Ser Pro Ala 
15 10 15 

Glu His Gly Phe Ala Trp Phe Asp Pro Glu lie Thr Ala Gly His Gly 
20 25 30 

Val Gly Pro Leu His Gly Met Val lie Pro Ala Lys Asp Leu Asn Asp 
35 40 45 

Val Ala Gly Met Pro Thr Ala Phe Gly Asn Ala Ser Arg Arg Lys Val 
50 55 60 

Ala Thr Asp Thr Asp Pro Phe lie Gin Asn Leu lie Asp Arg Gly Ala 
65 70 75 80 

He He Ala Gly Lys Thr Gin Thr Ser Glu Leu Gly Met Thr Ala Tyr 
85 90 95 

Cys Glu Pro He Asp Met Asp Ala Pro Ser Asn Pro Val Leu Pro Gly 
100 105 110 

His Thr Pro Gly Gly Ser Ser Gly Gly Ala Ala Val Ala Val Ala Arg 
115 120 125 

Ser Leu Val Asp Ala Ala His Ala Ser Asp Gly Gly Gly Ser He Arg 
130 135 140 

Val Pro Ala Ala Ala Cys Gly Leu Val Gly Phe Lys Pro Ala His Asp 
145 150 155 160 

Ser Ser Gly Gly Asn Pro Ser Thr Gin Gly Phe He Thr Arg Asp Val 
165 170 175 

Ala Thr Gin Val Arg Leu His Ala Leu Gin Pro Arg Thr Arg Arg Leu 
180 185 190 

Arg He Gly Val Leu Ala Glu Pro He His Ala Asn Ser Leu Val Asp 
195 200 205 



Ala Pro Phe Leu Ser He Leu Glu Ser Thr Ala His Leu Leu Glu Lys 
210 215 220 



BGI-127CP 



-499- 



Ala Gly His Glu lie Val Ser Val Pro Leu Pro Tyr Gly Ala Trp Ala 
225 230 235 240 

Phe Asp Ala Tyr Thr Glu Val Phe Met Met Lys Ser Ala Gly Leu Thr 
245 250 255 

Asn Leu Gly Ser Pro lie Thr Arg Trp Leu Ser Glu Gin Gly Arg Ser 
260 265 270 

Leu Ser Pro Ser Asp Arg Gin Ser Ser Val Lys Ala Phe Asp Ser Val 
275 280 285 

Ala Glu Thr Val His Gly Ala Trp Asp lie Asp Val Leu Leu Thr Pro 
290 295 300 

Thr Leu Ala Tyr Ala Pro Pro Lys lie Gly Tyr Phe Ser Ser Met Pro 
305 310 315 320 

Pro Glu Glu Asp Phe Leu Ala Gin Thr Lys Trp Thr Pro Trp Ala Thr 
325 330 335 

Leu Phe Asn Met Thr Gly Gly Ala Ala lie Ser Val Pro Val Glu Gly 
340 345 350 

Val Gly lie His Leu Gly Gly lie Arg Val Arg Asp Glu Asp Leu Leu 
355 360 365 

Gly Leu Ala Ala Phe Val Glu Arg Ala Val Ala 
370 375 



<210> 379 
<211> 886 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (886) 

<223> RXA02625 

<400> 379 

ctcaattaag cagcaatccg agccggggga gcgctgtcag aaatggaccg tgccacccca 60 

tgacaacatg cttgcacaat gatgactaga ataatgaccc atg act gca gcc ttt 115 

Met Thr Ala Ala Phe 
1 5 

tat gat ctg atg gac ttc gat gaa gtt eta gag aaa tat gac ccg gtg 163 
Tyr Asp Leu Met Asp Phe Asp Glu Val Leu Glu Lys Tyr Asp Pro Val 
10 15 20 

atg gga ctt gag gtc cac gtc gaa ctg ggc act gag acc aag atg ttc 211 
Met Gly Leu Glu Val His Val Glu Leu Gly Thr Glu Thr Lys Met Phe 
25 30 35 

tct gca tct tct gca cac ttt ggc get gaa ccc aat age aat gtt gac 259 
Ser Ala Ser Ser Ala His Phe Gly Ala Glu Pro Asn Ser Asn Val Asp 
40 45 50 



cca gtt tct ttg ggt etc cca ggc gca ctt cct gtg gtt aac gcc aag 



307 
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Pro Val Ser Leu Gly Leu Pro Gly Ala Leu Pro Val Val Asn Ala Lys 
55 60 65 

ggc gtg gag tgg gca att aag att gga ctg gcg ctg aac tgc age ate 355 
Gly Val Glu Trp Ala lie Lys lie Gly Leu Ala Leu Asn Cys Ser lie 
70 75 80 85 

get gag tec tea cgc ttt gca cgt aag aac tac ttc tac ccg gat cag 403 
Ala Glu Ser Ser Arg Phe Ala Arg Lys Asn Tyr Phe Tyr Pro Asp Gin 
90 95 100 

cct aag aac tac cag ate tec cag tat gac gag cca ate gca tac gac 451 
Pro Lys Asn Tyr Gin lie Ser Gin Tyr Asp Glu Pro lie Ala Tyr Asp 
105 110 115 

ggc tac ctg gat gtt gtt ctg gag gac ggc ace gag tgg cgt gtg gaa 4 99 
Gly Tyr Leu Asp Val Val Leu Glu Asp Gly Thr Glu Trp Arg Val Glu 
120 125 130 

ate gaa cgc get cac atg gag gaa gac acc gga aag etc acc cac ctg 547 
lie Glu Arg Ala His Met Glu Glu Asp Thr Gly Lys Leu Thr His Leu 
135 140 145 

ggt ggt act tct ggt cgt att cac ggc gca acc get tct ttg gtg gac 595 
Gly Gly Thr Ser Gly Arg lie His Gly Ala Thr Ala Ser Leu Val Asp 
150 155 160 165 

tgc aac cgt gca ggc gtc cct ttg att gag gtt gtc acc aag cca ate 643 
Cys Asn Arg Ala Gly Val Pro Leu lie Glu Val Val Thr Lys Pro lie 
170 175 180 

gaa ggc get ggc get cgc get cca gag ate get aag get tat gtc tec 691 
Glu Gly Ala Gly Ala Arg Ala Pro Glu lie Ala Lys Ala Tyr Val Ser 
185 190 195 

gca ctg cgc gat ctg gtt aag gcg etc ggt gtg tec gac ggc cgc ttg 739 
Ala Leu Arg Asp Leu Val Lys Ala Leu Gly Val Ser Asp Gly Arg Leu 
200 205 210 

gat cag ggt tct atg cgt gtc gac gee aac ctg tec ctg cgc ccg ate 787 
Asp Gin Gly Ser Met Arg Val Asp Ala Asn Leu Ser Leu Arg Pro lie 
215 220 225 

ggc cag gag gaa ttc ggc acc cgt acc gaa acc aag aac ate aac tec 835 
Gly Gin Glu Glu Phe Gly Thr Arg Thr Glu Thr Lys Asn lie Asn Ser 
230 235 240 245 

ctg aag tec gtt gag cag gec age acc ttt gag atg cag cgc cag get 883 
Leu Lys Ser Val Glu Gin Ala Ser Thr Phe Glu Met Gin Arg Gin Ala 
250 255 260 



cag 
Gin 



886 



<210> 380 
<211> 262 
<212> PRT 

<213> Corynebacterium glutamicum 



